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AAF Army Air Field 
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APP Accident Prevention Plan 

AR Administrative Record 

ARARs Applicable or Relevant and Appropriate Requirements 

ASR Archive Search Report 

ATF Alcohol, Tobacco and Firearms 
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BGR Bombing and Gunnery Range 

bgs Below ground surface 

BIP Blow-in-place 

CAA Clean Air Act 
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CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CESAJ U.S Army Corps of Engineers, Jacksonville District 

CFR Code of Federal Regulations 
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CSM Conceptual Site Model 

CWA Clean Water Act 
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DA Department of Army 

DD Decision Document 
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DDESB Department of Defense Explosives Safety Board 

DEPARC Defense Environmental Programs Annual Report to Congress 

DERP Defense Environmental Restoration Program 

DGM Digital Geophysical Mapping 

DIDs Data Item Descriptions 

DMM Discarded Military Munitions 

DoD Department of Defense 

DOT Department of Transportation 

DQO Data Quality Objective 

EE/CA Engineering Evaluation/Cost Analysis 

ELAP Environmental Laboratory Accreditation Program 

EM electromagnetic 

EM Engineering Manual 

ER Engineering Regulation 

EOD Explosive Ordnance Disposal 

EP Engineering Pamphlet 

EPA Environmental Protection Agency 

ESV Ecological Screening Value 

EZ Exclusion Zone 

ft. foot/feet 

FDE Findings of Determination for Eligibility 

FDEP Florida Department of Protection 

FUDS Formerly Used Defense Site 

FUDSMIS Formerly Used Defense Site Management Information System 

FWC Fish and Wildlife Commission 
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GIS Geographic Information System 

GPS Global Positioning System 

GSV Geophysical System Verification 

HA Hazard Assessment 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HE High Explosives 

HFD hazard fragmentation distance 

HHRA Human Health Risk Assessment 

HTRW Hazardous, Toxic, and Radioactive Waste 

HZ Hertz 

IAW In Accordance With 

ID Identification 

IDW Investigative Derived Waste 

IGD Interim Guidance Document 

IMU Inertial Measurement Unit 

in. Inches 

INPR Inventory Project Report 

ISO Industry Standard Objects 

IT Information Technology 

lb. pound 

m Meters 

MC Munitions Constituents 

MD Munitions Debris 

MDAS Material Documented as Safe 

MEC Munitions of Explosive Concern 
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MEC HA Munitions of Explosive Concern Hazard Assessment 

MGFD Munition with the greatest fragmentation distance 

mm millimeter 

MMR Military Munitions Response 

MMRP Military Munitions Response Program 

MPPEH Material Potentially Presenting an Explosive Hazard 

MR Munitions Response 

MRSs Munitions Response Sites 

MRSPP Munitions Response Site Prioritization Protocol 

MS Matrix Spike 

MSD minimum separation distance 

MSL Mean Sea Level 

NCAR Nonconformance and Corrective Action Reporting 

NCP National Contingency Plan 

nT Nano Tesla 

NWI National Wetlands Inventory 

OCPA Army Office of the Chief of Public Affairs 

OE Ordnance and Explosives 

OSHA Occupational Safety and Health Administration 

PAO Public Affairs Office 

PDT Project Delivery Team 

PETN Pentaerythritol tetranitrate 

PFC Position Firing Course 

PIP Public Involvement Plan 

P.G. Professional Geologist 
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PM Project Manager 

POC Point-of-Contact 

PP Proposed Plan 

PPE Personal Protective Equipment 

PPK Post Processed Kinematic 

PWS Performance Work Statement 

OE-CW Chemical Warfare Design Center 

QA/QC Quality Assurance/Quality Control 

QCP Quality Control Plan 

QD Quantity Distance 

QR Qualitative Reconnaissance 

RAGS Risk Assessment Guidance for Superfund 

RCRA Resources Conservation and Recovery Act 

RCWM Recovered Chemical Warfare Material 

RFI RCRA Facility Investigation 

RI/FS Remedial Investigation/Feasibility Study 

RSLs Regular Screening Levels 

SCTL/GCTL Soil and Groundwater Cleanup Target Levels (SCTL/GCTL) 

SI Site Inspection 

SLERA screening level ecological risk assessment 

SOPs Standard Operation Procedures 

SUXOS Senior UXO Supervisor 

TCRA Time-Critical Removal Action 

TDEM Time Domain ElectroMagnetic system 

TM Technical Manual 
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TP Technical Paper 

TPP Technical Project Planning 

TSDF Treatment Storage and Disposal Facility 

UFP/QAPP Uniform Federal Policy/Quality Assurance Project Plan 

USACE US Army Corps of Engineers 

USAF United States Air Force 

USAESCH US Army Corps of Engineers, Engineering and Support Center, Huntsville 

USDA United State Department of Agriculture 

USEPA United States Environmental Protection Agency 

USFWS US Fish and Wildlife Service 

UST Underground Storage Tank 

UTM Universal Transverse Mercator 

UXO Unexploded Ordnance 

UXOSO UXO Safety Officer 

UXOQCS UXO Quality Control Specialist 

VSP Visual Sample Plan 

WAAS wide area augmentation system 

WERS Worldwide Environmental Remediation Services 

WP Work Plan 

XRF X-ray Fluorescence 
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Introduction 

1.0 INTRODUCTION 

Zapata Incorporated (ZAPATA) submits this Work Plan in response to the Performance Work 
Statement (PWS) from the US Army Corps of Engineers, Engineering and Support Center, 
Huntsville (USAESCH) for the Remedial Investigation/Feasibility Study (RI/FS) at the United 
States Air Force (USAF) Avon Park Range in Avon Park, Florida (hereafter referred to as Avon 
Park).  The location of the Avon Park site is shown on Figure 1-1 in Appendix B.  The USAF 
Avon Park Range is a formerly used defense site (FUDS); the designated FUDS number is 
I04FL028701. 

1.1 PROJECT AUTHORIZATION 

1.1.1 The work required under the PWS falls under the Defense Environmental Restoration 
Program (DERP) – FUDS Program.  All activities regarding personnel, equipment and 
procedures in areas potentially containing unexploded ordnance hazards will be conducted 
consistent with requirements of the USAESCH, USACE, Department of Army (DA) and 
Department of Defense (DoD).  29 Code of Federal Regulations (CFR) 1910.120 also applies to 
all actions taken at this site.  This RI/FS is the Munitions Response (MR) selected for the project 
site.  Work will be conducted in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) response action, in accordance with CERCLA and 
the National Contingency Plan (NCP), and pursuant to Engineering Regulation (ER) 200-3-1, 
dated 10 May 2004. 

1.1.2 Congress enacted CERCLA, commonly known as Superfund, on 11 December 1980. 
This law created a tax on the chemical and petroleum industries and provided broad Federal 
authority to respond directly to releases or threatened releases of hazardous substances that may 
endanger public health or the environment.  The DoD Munitions Response Program is designed 
to emulate the CERCLA process for munitions sites.  This RI Work Plan complies with 
USEPA’s Guidance on Conducting Remedial Investigations and Feasibility Studies under 
CERCLA, EM 1110-1-502, Technical Guidelines for Hazardous and Toxic Waste Treatment and 
Cleanup Activities, and EP 1110-1-18.  Revised in 1990, the NCP provides the regulatory 
framework for responses under CERCLA.  The NCP designates the DoD as the removal 
response authority for ordnance and explosives hazards. 

1.1.3 No Federal, State, or local permit shall be required for the portion of any removal or 
remedial action conducted entirely onsite. Congress intended to expedite cleanups when it 
provided for the permit exemption in CERCLA (See NCP Preamble, FR Vol.55. No. 46, page 
8689, March 8, 1990). It is the policy of the United States Environmental Protection Agency 
(USEPA) and the DA to assure all activities conducted on sites are protective of human health 
and the environment, and that the requirement to meet (or waive) the substantive provisions of 
permitting regulations that are Applicable or Relevant and Appropriate Requirements (ARARs) 
is addressed.. 

1.2 PURPOSE AND SCOPE 

The PWS to conduct a RI/FS at Avon Park specifically identifies multiple Munitions Response 
Sites (MRS), all under FUDS project no. I04FL028701 as follows:  Arbuckle Creek Fuse 
Disposal Area (MRS M01), North Restricted Use Area (MRS M02), and the Central Restricted 
Use Area (MRS M03), Target XI – Land Skip Bombing Target (MRS R01), Target XII – 
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Combination Bombing and Gunnery Range (BGR) (MRS R02), Range XII – Position Firing 
Course (PFC) (MRS R03), Target XIII – Practice Bombing Target (MRS R04), Target XIV – 
Practice Bombing Target (MRS R05), Range XIX – Position Firing Course (MRS R06), Target 
XV – Practice Bombing Target (MRS R07), Area Bombing Target (MRS R08).One additional 
MRS, M09 – The Lake Kissimmee Water Bombing Target, is located within the northern part of 
Lake Kissimmee, but is not part of this RI/FS project..  

1.3 WORK PLAN ORGANIZATION 

1.3.1   This work plan is prepared consistent with Data Item Descriptions (DIDs) approved for 
the Worldwide Environmental Remediation Services (WERS) contract, along with various 
USACE guidance documents.  Specific guidance documents and programs used to develop this 
work plan and various components of ZAPATA’s project-specific operations include; 

CERCLA
	
NCP
	
DID WERS-001.01 – Work Plans (USAESCH, 2010),
	
DID WERS-002.01 – Explosives Management Plan (USAESCH, 2010),
	
DID WERS-004.01 – Geophysics (USAESCH, 2010),
	
DID WERS-005.01 – Accident Prevention Plan (USAESCH, 2010),
	
DID WERS-007.01 – Geospatial Information and Electronic Submittals (USAESCH, 

2010),
	
DID WERS-009.01 – Munitions Constituents Chemical Data Quality Deliverables 

(USAESCH, 2010),
	
DID WERS-011.01 – Accident/Incident Reports (USAESCH, 2010),
	
DID WERS-012.01 – Personnel Qualifications Certification Letter (USAESCH, 2010),
	
DID WERS-014.01 – Report/Minutes, Record of Meeting (USAESCH, 2010),
	
DID WERS-015.01 – Telephone Conversations/Correspondence Records (USAESCH, 

2010),
	
DID WERS-016.02 – Periodic Status Reports (USAESCH, 2010),
	
DID WERS-017.01 – Institutional Analysis and Institutional Control Plan (USAESCH, 

2010),
	
DID WERS-018 – Project Management Plan (USAESCH, 2010),
	
Engineering Manual (EM) 200-1-2 – Technical Project Planning (USACE, 1998),
	
EM 200-1-3 – Requirements for the Preparation of Sampling and Analysis Plans 

(USACE, 2001),
	
EM 200-1-4 – Risk Assessment Handbook: Volume I – Human Health Evaluation 

(USACE, 1999),
	
EM 200-1-4 – Risk Assessment Handbook: Volume II – Environmental Evaluation 

(USACE, 2010),
	
EM 385-1-1 – Safety and Health Requirements (USACE, 2008),
	
EM 1110-1-1200 – Conceptual Site Models for Ordnance and Explosives and Hazardous, 

Toxic, and Radioactive Waste Projects (USACE, 2003),
	
EM 1110-1-4009 – Military Munitions Response Actions (USACE, 2007),
	
Engineering Pamphlet (EP) 1110-1-18 – Ordnance and Explosives Response (USACE, 

2007), and
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EP 1110-1-24 – Establishing and Maintaining Institutional Controls for Ordnance and 
Explosives Projects (USACE, 2007). 

1.3.2    ZAPATA has reviewed DID WERS-001.01 and EM 1110-1-4009 and included 
interpreted applicable sections in the format listed below.  Subsections in the Field Investigation 
Plan have been grouped into common or specific operational categories and organized to present 
required elements of work in an approximate chronological order to facilitate communication of 
the planned work flow. 

Chapter 1 – Introduction
	
Chapter 2 – Technical Management Plan
	
Chapter 3 – Field Investigation Plan
	
Chapter 4 – Quality Control Plan
	
Chapter 5 – Explosives Management Plan
	
Chapter 6 – Environmental Protection Plan
	
Chapter 7 – References
	
Tables
	
Figures
	
Appendices
	
o Appendix A Task Order Scope of Work 
o Appendix B Site Maps 
o Appendix C Points of Contacts 
o Appendix D Accident Prevention Plan 
o	 Appendix E SAP INCLUDING FSP AND UFP-QAPP (Munitions Constituents 

Uniform Federal Policy – Quality Assurance Project Plan (UFP-QAPP) and 
Quality Assurance Surveillance Plan (QASP)) 

o Appendix F Forms 
o Appendix G Minimum Separation Distance Calculation Sheets 
o Appendix H Personnel Qualifications Certification Letter 
o Appendix I Technical Project Planning Worksheets and Memorandum 
o Appendix J Geophysical System Verification 
o Appendix K Instrument Standardization Quality Control Requirements 
o Appendix L Scrap Management 
o Appendix M Schedule 
o Appendix N Sandbag Mitigation 
o Appendix O Explosives Siting Plan 
o Appendix P Visual Sample Plan Input/Output 
o Appendix Q Risk Assessment Work Plan 
o Appendix R Battelle Mission Plan 

1.3.3   The following sections referenced in DID WERS-001.01 have been excluded from these 
work plans; the rationale is provided below. 

Property Management Plan – No Government furnished property will be used for 
this project. 
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Interim Holding Facility Siting Plan for Recovered Chemical Warfare Materiel 
(RCWM) Projects – This section is only applicable to projects with known 
RCWM.  No RCWM is anticipated at this site. 
Physical Security Plan for RCWM Projects – This section is only applicable to 
projects with known RCWM.  No RCWM is anticipated at this site. 

1.4 PROJECT LOCATION 

The Avon Park site is located in Okeechobee, Osceola, and Polk Counties, Florida. This site 
consists of 112,771.6 acres that are no longer owned or leased for government/military purposes. 

1.5 PROJECT PROPERTY DESCRIPTION 

1.5.1  The United States initially acquired the site to be used for training B-17 aircraft crews for 
air-to-ground bombing.  In 1949, the site was transferred to the Air Force, at which time it was 
known as Avon Park Air Force Base.  The USAF still owns and operates approximately 106,000 
acres located to the west of the Kissimmee River as the Avon Park Air Force Range (these active 
ranges adjacent to the FUDS are not FUDS-eligible).  Training activities within the FUDS 
evaluated during the 2008 Site Inspection (SI) occurred from 1942 to 1945.  Range types within 
the FUDS include land skip bombing, combination BGR, PFCs, practice bombing targets, a 
water bombing target (Lake Kissimmee), and two restricted use areas. One munitions disposal 
area (MRS M01), encompassing approximately one acre, is associated with the USAF Avon 
Park Range. 
1.5.2 As described in Section 1.2, there are eleven MRSs associated with the FUDS located east 
of the Kissimmee River in Okeechobee County. One MRS (the twelfth), MRS M01 – Arbuckle 
Creek Disposal Area, is located to the west of the Kissimmee River, in Polk County immediately 
west of the main entrance gate to the active Avon Park Air Force Range. The total property 
acreage listed in the 2004 Archive Search Report (ASR) Supplement is 111,713 acres. The 
recorded acreage in the Defense Environmental Programs Annual Report to Congress (DEP 
ARC) for fiscal year 2010 is 60,342 acres. The FUDS Management Information System 
(FUDSMIS) database lists the property acreage at 112,771.6 acres.  
1.5.3 Acreages for all MRSs that are the subject of this RI/FS plus MRS M09 (comprised of 649 
water acres which are not part of this RI/FS) equal 60,342 acres.  Individual MRS acreages are as 
follows: 

M01 – 1 acre
	
M02 – 2,785 acres
	
M03 – 3,575 acres
	
R01 – 649 acres
	
R02 – 649 acres
	
R03 – 20,252 acres
	
R04 – 649 acres
	
R05 – 649 acres
	
R06 – 29,186 acres
	
R07 – 649 acres
	
R08 – 649 acres
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1.5.4 A large portion of this FUDS is operated by the State of Florida and is managed as 
Kissimmee Prairie Preserve State Park.  

1.5.1 Topography and Vegetation 
1.5.1.1 A description of the topography and vegetation for the Avon Park site (Parsons, 2008) 
follows: 

1.5.1.2 The project area is nearly flat with elevations ranging between 55 and 65 feet above 
mean sea level (MSL). Locally, relief is relatively low. Plant communities on site consist of: 

Florida Dry Prairie, 
hardwood hammocks; and, 
wetlands. 

1.5.1.3 The Florida Dry Prairie community is typified by a lack of trees with low shrubs and 
grasses dominating the landscape. Low shrubs consist mostly of palmettos and grasses are 
mainly wiregrass. The hardwood hammocks typically consist of a dense overstory in consisting 
mostly of live oaks and a shrub midstory which includes saw palmettos. The entire Avon Park 
site has many wetland areas 

1.5.2 Geology 
1.5.2.1 A description of the geology and soils for the Avon Park site (Parsons, 2008) follows:  

1.5.2.2 The Avon Park site is located in the Floridan section of the Coastal Plain physiographic 
province and the Osceola Plain physiographic zone. This province consists of Tertiary and 
Quaternary sediments underlain by upper-Precambrian to lower-Paleozoic strata. The 
sedimentary rocks, mostly limestone, overlying the basement rocks are about 4,000 feet thick.  
The Osceola Plain is a marine terrace and is bounded on the west by the Lake Wales Ridge and 
on the east by lower lying marine scarps. The west-central peninsula of Florida consists of 
igneous and metamorphic basement rocks overlain by 4,000 feet of sedimentary rocks, 
principally limestones. The top of the limestone bedrock varies considerable over relatively short 
distances, tends to be very irregular, and was formed by acidic ground water dissolution of the 
limestone. These dissolution processes are also manifested at the site by numerous caverns, 
sinkholes, pinnacles, solution pipes, and a high density of voids in the limestone. 

1.5.2.3 The Avon Park site encompasses a relatively large area that includes several different soil 
types consisting mostly of sands and fine sand mixtures.  The soils in the area are all poorly and 
very poorly drained and deep extending to depths well over 7 feet below ground surface (bgs). 
The soils are considered highly corrosive for steel and much less corrosive for concrete. The 
soils at the site generally exhibit a high water table at about 10 to 20 inches for most of the year.  
During longer dry periods the water table declines appreciably.  In some areas the water table 
can be present at or near the ground surface most of the year which can create ponding in certain 
areas that may linger if soils are of sufficiently low permeability.  In areas where permeability is 
lower the soils typically contain a higher proportion of fine-grained materials such as silts and 
clays with organic debris.  
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1.5.3 Climate 
1.5.3.1 The climatic data at Avon Park, Florida for the period of 1931-1993 lists an average 
annual precipitation of 52.74 inches, with about 59 percent of this amount falling from June 
through September. The climate in the Avon Park area is subtropical typified by short mild 
winters and long warm humid summers. Average annual temperature for the area is about 73 
degrees Fahrenheit. 

1.5.3.2 Severe weather has occurred in this site area including several hurricanes. The Atlantic 
hurricane season occurs from the beginning of June through the end of November. Hurricanes 
that have occurred in this area of Florida include the San Felipe-Okeechobee Hurricane in 1928, 
Hurricanes Charley, Frances and Jeanne in 2004, and Tropical Storm Ernesto in 2006. 
Hurricanes can be associated with extremely high amounts of precipitation in short periods of 
time and can result in large scale and rapid rises in the surface water and groundwater levels due 
to the porous nature of the aquifer. 

1.5.4 Hydrology 
1.5.4.1 Surface Water 

1.5.4.1.1 According to the SI Report (Parsons, 2008) the subject FUDS area includes three 
general surface water areas. The first area includes Lake Arbuckle and its surrounding areas 
including MRS M01-Arbuckle Creek Fuse Disposal Area (Figure 1-1). All surface runoff drains 
into Lake Arbuckle and Arbuckle Creek. Other creeks that feed Lake Arbuckle include 
Livingston Creek which flows into the Lake from the northwest.  The control structure of Lake 
Arbuckle releases water into Arbuckle Creek.  

1.5.4.1.2 The second surface water area consists of MRS M09-Lake Kissimmee Water 
Bombing Target, which is situated on the southeastern quarter of Lake Kissimmee, a 34,948-
acre lake (Parsons, 2008). As previously mentioned, MRS M09 is not included in the current 
FUDS RI/FS project for the Avon Park site.  

1.5.4.1.3 The third surface water area, which is located between the Kissimmee River and 
Highway 441, covers a large portion of the Okeechobee County (Parsons, 2008). This area 
includes MRSs R01 through R08, M02, and M03 (Figure 1-1). The Kissimmee River flows 
along the west boundary of this area. Wetlands areas are located in many areas throughout this 
portion of the FUDS. Surface drainage in most of this area is poorly developed and runoff 
primarily drains into numerous sinks, depressions, lakes and grassy prairies and also towards the 
Kissimmee River. During heavy precipitation events small intermittent streams flow to 
sinkholes where the runoff either percolates rapidly or accumulates in localized ponds to form 
small intermittent lakes within the prairie. During drier periods, these channels and lakes usually 
dry and are not present. Additionally, portions of these areas are likely to be flooded by the 
Kissimmee River when flooding tops the river’s banks. Livestock and agricultural operations 
within this portion of the FUDS use man-made canals for irrigation and drainage. In general, it 
can be stated that the Avon Park site contains numerous surface water bodies including ponds, 
lakes and wetlands.  
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1.5.4.1.4 Wetlands 

1.5.4.1.4.1 The US Fish and Wildlife Service (USFWS) has documented wetlands that exist 
within the project area.  The USFWS Wetlands Online Mapper 
http://107.20.228.18/Wetlands/WetlandsMapper.html , through the National Wetlands Inventory 
(NWI), was used to identify wetlands within the Avon Park MRS areas. There are four main 
wetland types located within the Avon Park site. The main types of wetlands onsite are: 

Freshwater Emergent, 
Freshwater Forested/Shrub, 
Lake, and 
Riverine. 

1.5.4.1.4.2 Other wetlands not identified in the Wetland Online Mapper may be present on the 
site. 

1.5.4.2 Groundwater 

1.5.4.2.1 The two aquifer systems that are present at the Avon Park site include the 
Floridan aquifer and the surficial aquifer. The Floridan aquifer is unconfined at the Avon Park 
location since an overlying clay aquitard is not present in this area. The Floridan aquifer is the 
primary potable water aquifer which supplies most of the useable groundwater in the area. The 
potentiometric surface of the top of the aquifer is highly variable due to the highly heterogeneous 
nature of the limestones that form the upper surface of the aquifer. Therefore, the elevation of the 
top of the aquifer ranges from slightly below sea level to more than 100 feet above msl. Data 
from nearby water supply wells indicates that the top of the Floridan aquifer is at an elevation of 
about 25 feet msl. The source of recharge for the Floridan aquifer is from direct contact with the 
surficial aquifer.  This recharge occurs through precipitation percolation through permeable 
sands and clays, surface exposure, and where there are lakes, sinks and rivers. 

1.5.4.2.2 The surficial aquifer is found where permeable sands overlie the limestones and 
dolomites of the Floridan aquifer (Parsons, 2008). The surficial aquifer is unconfined as it is 
exposed at the surface. Due to large variations in the thickness of the overlying sands, the 
thickness of the surficial aquifer is highly variable.  The thickness range of the surficial aquifer 
system is typically less than 50 feet to as thick as 400 feet (Parsons, 2008).  The thickness of the 
surficial aquifer generally increases towards the coastal areas. The surficial aquifer may directly 
overlie the Floridan aquifer, or they may be separated by clays or other relatively impermeable 
deposits. The source of recharge to the surficial aquifer is almost entirely from precipitation, 
except in those areas where it is hydraulically connected to the Floridan aquifer. This is likely 
the conditions that are present at the Avon Park site.  Discharge from the surficial aquifer may be 
by downward percolation into the Floridan aquifer, seepage into streams, lakes, sinkholes, and 
pumpage from wells. 

1.5.5 Cultural Sites 
There are known historical/archeological/cultural sites within the Kissimmee Prairie Preserve 
State Park. It is possible that these sites will be encountered during RI field activities. Planning 
will take into account that there is a higher likelihood of historical, archeological, and cultural 
resources near water, particularly near the Kissimmee River.  An archeologist may need to be 
consulted prior to the RI investigation.  A buffer zone of 100 feet (ft.) should be established 
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around water bodies with suspected historical/archeological/cultural sites, in which no activities 
will be performed. Prior to the initiation of any fieldwork, all field personnel will receive on-site 
cultural resources sensitivity training from USACE Jacksonville cultural resources personnel.  

1.5.6 Demographics 
1.5.6.1 The site is located in Okeechobee, Osceola, and Polk Counties, Florida. The 
demographics information for these counties were obtained from the 2010 United States Census 
Bureau website (http://quickfacts.census.gov/qfd/states/12000.html) and from the American Fact 
Finder Fast Access to Information link on the United States Census Bureau website 
(http://factfinder.census.gov/home/saff/main.html?_lang=en). Based on census data for the year 
2010, the combined population for Okeechobee, Osceola, and Polk Counties, Florida was 
approximately 910,776 persons. The 2010 population of Okeechobee County was 39,996 
persons; the county of Osceola had 268,685 persons; and the county of Polk had 602,095 
persons. 

1.5.6.2 Okeechobee, Osceola, and Polk Counties’ 2010 population for people under the age of 18 
is 21.3%, 26.2%, and 23.5% respectively. While the 2010 population for people over the age of 
65 were 17.3%, 11.0%, and 18.0%. The median household income for these counties in 2009 
was $44,755; $42,626; and $41,913 respectively. The population below the poverty line for 2009 
for these counties was 15.0%, 15.8%, and 16.8%. 

1.6 PROJECT PROPERTY HISTORY 

1.6.1 The Avon Park Range was started in February 1942 with units from MacDill Field 
moving to 111,000 acres of recently acquired land located approximately 10 miles east of Avon 
Park, Florida (Parsons, 2008). The Avon Park General Bombing Range opened officially in 
March 1942 and was described at one time as the largest bombing range in the world.  . 
Additional land was acquired in the time period from 1942 and 1977 which increased the land 
area to 218,224 acres (approximately 353 square miles), a total area that spanned three Florida 
counties: Okeechobee County, Highlands County, and Polk County. During World War II the 
site was known as Avon Park Army Air Field (AAF) and was used primarily for training B-17 
Aircraft Crews for air-to-ground bombing. Improvements to the site included storm drainage, 
water and electrical systems, sewer, runways, roadways, bridges, towers, fencing and over 500 
buildings (Parsons, 2008). The site was transferred to the Air Force in 1949 and was known as 
Avon Park Air Force Base followed by the site being renamed in 1956 to the Avon Park Air 
Force Range. The USAF still owns and operates approximately 106,000 acres of the original site 
to the west of the Kissimmee River as the Avon Park Air Force Range.  These active range 
properties are not FUDS-eligible. The remaining 112,771.6 acres were reported excess and 
leases to the various portions of the site were terminated between 1946 and 1983. 

1.6.2 A Certificate of Dedudding (September 22, 1958) was issued for the USAF Avon Park 
Range FUDS.  However, due to the presence of a large amount of surface water that could not be 
inspected the validity of this document in its claims of clearance is highly questionable based 
primarily on the statement made that …“That portion of the above described land which is solid 

or firm earth has been given a careful visual search and has been cleared of all dangerous 

and/or explosive materials reasonably possible to detect.” Because of this statement and the fact 
that large portions of the subject property had standing surface water, it must be surmised that 
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large portions of the subject FUDS property were not cleared. This clearance addressed less than 
one acre within the FUDS located on the east side of the Kissimmee River (Parsons, 2008). 

1.6.3 There are two reported incidences involving deaths of civilians related to USAF Avon 
Park Range (Parsons, 2008). Both incidents occurred while the site was in caretaker status 
(inactive, but not closed) and were related to the fuze disposal procedure at MRS M01 – 
Arbuckle Creek Fuze Disposal Area. Reportedly, during 1945, approximately 200 live bomb 
fuzes in the original packaging were disposed by Avon Park Range personnel directly into 
Arbuckle Creek off of the bridge for Highway 64 that crosses the creek. The following year a 
severe drought lowered the creek level and two fishermen found and removed fuzes from the 
creek. On May 25, 1946, a 3-year old boy was killed while playing with a fuze found in 
Arbuckle Creek, and on November 9, 1946, a child was killed and several others injured while 
playing with a fuze found beneath a former base housing unit. As a result of these incidents, a 
clearance was conducted covering a “large portion of the eastern part of this facility” in 1949 
(Parsons, 2008). This certificate did not specifically address the Arbuckle Creek area, suggesting 
that the Arbuckle Creek area was not addressed in this clearance. No other reports of incidents 
were noted in the ASR or ASR Supplement (Parsons, 2008). 

1.7 CURRENT AND PROJECT LAND USE 

1.7.1 Current Land Use 
1.7.1.1 MRS M01, the Arbuckle Creek Fuze Disposal Area, is located in Arbuckle Creek at the 
south end of Lake Arbuckle. The Lake drains into Arbuckle Creek which then flows to the south. 
Lake Arbuckle is used recreationally primarily for boating and fishing. The bridge over which 
the fuzes were disposed is reportedly a popular fishing location and a fishing camp is located 
approximately 75 ft. north of the bridge near the lake. The area immediately adjacent to the MRS 
to the east includes land still actively used by the Avon Park Air Force Range and the Avon Park 
Correctional Institution, and undeveloped, forested land managed by Florida Fish and Wildlife 
Commission (FWC) as the Arbuckle Wildlife Management Area. 

1.7.1.2 The remaining ten MRSs are situated on the east side of the Kissimmee River on lands 
owned by several different private owners including residents, ranchers, and the State of Florida. 
The Kissimmee Prairie Preserve State Park occupies about the northern ½ of the total FUDS area 
to the east of the Kissimmee River.  The park comprises about 54,000 acres, with 6,000 acres 
used for cattle grazing, and is managed by the State of Florida. The park has a prescribed burning 
program to maintain the fire-adapted dry grass prairie ecosystem. The park property is used for 
numerous outdoor recreational activities including bird watching, hiking, biking, horseback 
riding, and camping. The site contains habitat suitable to support numerous federally-protected 
species. 

1.7.2 Future Land Use 
The land use for MRS M01 is not expected to change from its current uses.  For the remaining 
ten MRSs, the land uses are expected to continue as a state park, agricultural, residential, and 
light commercial uses. 

Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 1-9 Task Order No. 0008 

Revision 0 



    

         

     

     

  

     

  
 

  
 

 
  

 
 

  
 

   
   

   
  

 
  

 
 

   

  
 

 
   

  

 

  

 

 
  

  
 

   

 
 

 

  

Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Introduction 

1.8 PREVIOUS INVESTIGATION OF THE PROJECT PROPERTY 

Descriptions of the previous investigations completed at the USAF Avon Park FUDS site are 
taken from the SI report (Parsons, 2008) and presented below.  

1.8.1 1992 Inventory Project Report 
1.8.1.1 An Inventory Project Report (INPR) of ordnance contamination was completed for the 
USAF Avon Park Range site by USACE, Jacksonville District (CESAJ) in December 1992 
(USACE 1992). A brief site visit was conducted between April 24 through 26, 1992 by a 
contractor, who performed an on-ground survey of the FUDS associated with MRS M01-
Arbuckle Creek Fuze Disposal Area and aerial surveys of the FUDS located to the east of 
Kissimmee River. 

1.8.1.2 Underground Storage Tanks (UST) had formerly been removed from the FUDS 
associated with MRS M01- Arbuckle Creek Fuze Disposal Area; debris remained. No other 
contamination (including Munitions of Explosive Concern [MEC] or Munitions Debris [MD]) or 
stressed vegetation was noted in the FUDS associated with MRS M01- Arbuckle Creek Fuze 
Disposal Area. No structures or flight pattern indications were noted during the aerial survey of 
the FUDS located to the east of Kissimmee River. A RAC of 3, indicating moderate risk, was 
assigned to the site in January 12, 1993. A Findings and Determination of Eligibility (FDE), 
dated December 24, 1992, concluded that the site was formerly used by the DoD and 112,771.6 
acres of the site are eligible for DERP - FUDS. 

1.8.2 1996 Archives Search Report 
1.8.2.1 The ASR (USACE, 1996) was completed by USACE, St. Louis District (CEMVS) in 
1996. The ASR was prepared after reviewing available records, interviews, site inspection, 
analysis and reports that documented the history of the site. The ASR is the source of most of the 
historical information pertaining to site operations and identifies the key areas of focus for the SI. 

1.8.2.2 The ASR team reviewed all reports, newspaper articles; historical documents and 
reference material pertaining to the use and history of USAF Avon Park Range. A site visit was 
conducted between January 10 through 12, 1996. The site visit included on-ground and aerial 
surveys. No MEC were identified at the MRSs during the 1996 ASR site visit. Various items of 
MD were observed at the MRS R01 - Target XI-Land Skip Bombing Target (debris was stacked 
at edge of target area) and the MRS R08 Area Bombing Target (debris pile near target center). 
The only target features viewed by the ASR team were those at MRS R08 Area Bombing Target 
(target outline). Possible cratering was observed at all MRSs, but localized sinkholes resemble 
craters and may be misinterpreted when reviewing aerial photos. There are anecdotal reports of 
MD, in the form of bombs and flares, found at USAF Avon Park Range during post-DoD 
activities. The ASR team found a 1942 newspaper article stating “bombs ranging in size from 15 
pound (lb.) practice bombs to 2000 lb. demolition bombs” were to be used on the range. The 
ASR concluded that while no MEC were observed directly, MD observations, historical reports 
of fatalities, and other indirect evidence (historical records, aerial photos, interviews, and 
cratering) support a possibility that conventional ordnance or explosive waste remain at the 
USAF Avon Park Range. The ASR recommends that any development activities have 
Unexploded Ordnance (UXO) standby/avoidance in the areas of the bombing targets and UXO 
clearance is necessary if large areas of disturbance are necessary. 
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1.8.3 1999 Removal Action 
A live 250-lb. bomb (Bomb, 250 lb., GP, AN-M57) was located within MRS R06 - Range XIX-
PFC on the Kissimmee Prairie Preserve State Park in 1999; the item was determined to be “live 

not a practice round” and was detonated in place by Moody EOD and MacDill EOD. 

1.8.4 2004 Archives Search Report Supplement 
The ASR Supplement (USACE, 2004a) was prepared by CEMVS as a supplement to the 1996 
ASR. This ASR Supplement identified twelve MRSs (11 ranges and one disposal area) and 
assigned a RAC score to each of the MRSs. Although the ASR Supplement states that the only 
known munitions used on the range property were 100 lb. practice bombs, small arms 
ammunition and flares; however previous investigations and MD and MEC finding have 
confirmed additional munitions were used at this range. 

1.8.5 Defense Environmental Programs Annual Report to Congress 
The acreage recorded in the Defense Environmental Programs Annual Report to Congress (DEP 
ARC) for fiscal year 2007 is 181,026 acres. 

1.8.6 2008 SI 
1.8.6.1 The objective of the SI was to determine whether the USAF Avon Park Range FUDS 
warranted further investigation under the CERCLA Act of 1980. 
1.8.6.2 The SI noted that there are 12 MRSs (within three noncontiguous areas) covering a 
total acreage of 60,342 acres. The SI was performed to confirm MRS locations and to evaluate 
the evidence for the presence of MEC and MD at the site. To accomplish this objective, 
qualitative reconnaissance (QR) and munitions constituent (MC) sampling were performed 
within 11 of the 12 MRSs. The MRS M09 Lake Kissimmee Water Bombing Target was not 
evaluated during the field visit, as decided amongst the Technical Project Planning (TPP) Team. 
This target occurs entirely within the approximately 38,000-acre Lake Kissimmee, and it was 
decided that the area within this MRS has likely been subject to silt and sediment removal 
actions. The area around the structure located down gradient of the MRS has also been subject to 
silt and sediment removal actions and dredged during construction. 
1.8.6.3 The SI field effort for USAF Avon Park Range was conducted from May 5th to May 
10th and May 12th, 2008. The SI field effort included approximately 42 linear miles of walked QR 
and the collection of MC samples. One biased surface water sample and one biased sediment 
sample was collected within the MRS M01 Arbuckle Creek Fuze Disposal Area. One 
groundwater sample was collected from remaining land (within the FUDS boundary, but outside 
MRS boundaries). This sample was collected from the Kissimmee Prairie Preserve State Park 
water well which supplies water to the campground and offices. Samples were not collected from 
the MRS M09 Lake Kissimmee Water Bombing Target, as decided amongst the TPP team. The 
area within this MRS has likely been subject to silt and sediment removal actions and the area 
around the structure located down gradient of the MRS has been subject to silt and sediment 
removal actions and dredged during construction. 
1.8.6.4 Twenty surface soil samples (and associated quality assurance/quality control 
[QA/QC] samples) were collected from the remaining ten MRSs (R02 through R08, M02 and 
M03) located east of the Kissimmee River. Seventeen of the twenty surface soil sample locations 
were selected to represent areas with the highest likelihood for the presence of MEC or MC 
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contamination, such as target centers or areas displaying MD. The remaining three surface soil 
sample locations were selected to represent areas with the lowest likelihood for the presence of 
MEC or MC contamination to estimate ambient metals concentrations on-site. Based on the 
surface water/groundwater interconnection at the USAF Avon Park Range and the large areal 
dimensions of the range (> 100,000 total acres), the TPP Team concurred (December 4, 2007 
TPP Team Meeting) with the limited biased sample collection approach focusing on the surface 
soils in target areas of the ten MRSs located east of the Kissimmee River. Based on site use and 
the presence of wetlands, surface water, and groundwater, the TPP Team agreed to defer the 
sediment, surface water, and groundwater evaluation at the site during the anticipated follow-on 
RI/FS.  
1.8.6.5 During the 2008 site visit, no MEC items were found. Several MD items were 
identified.  A .50- caliber casing and M38A2 practice bomb debris was found within MRS R01 
Target XI – Land Skip Bombing Target. M38A2 practice bomb debris was found within MRS 
R04 Target XIII – Practice Bombing Target. Also at target center of this MRS, the team noted a 
circular mound approximately 50 ft. in circumference, covered in thick vegetation and containing 
bomb debris. AN-M50 Incendiary Bomb debris was found within MRS R06 Range XIX – 
Position Firing Course. M38A2 practice bomb debris was found within MRS R08 Area Bombing 
Target. Approximately 200 .50-caliber casings and one .50- caliber projectile was found within 
MRS M03 Central Restricted Use Area. 
1.8.6.6 Although a completed pathway for surface water and sediment was identified for the 
MRS M01 Arbuckle Creek Fuze Disposal Area, it was determined that this MRS does not 
represent a potential risk to human receptors with regard to MC. The risk to ecological receptors 
exposed to surface water within this MRS could not be ruled out as the maximum detection of 
lead slightly exceeded the ecological screening value (ESV).  There are no surface water 
background data for comparison. Due to natural and anthropogenic-influenced surface water 
flow since site closure, it was stated that the MC source (potentially remaining MEC/MD) is 
likely located further downstream than the original disposal location. Further evaluation of 
sediment and surface water was determined to be warranted during the RI/FS. 
1.8.6.7 Completed soil exposure pathways were identified within several of the MRSs east of 
the Kissimmee River. However, as the maximum detected concentrations of MC metals did not 
exceed human health screening values or ESVs, it was stated that these MRSs do not represent 
an increased risk to human receptors or ecological receptors exposed to surface soil. Based on 
the extensive presence of wetlands, the surface water/groundwater interconnection, and the large 
areal dimensions of the range (>100,000 total acres), the TPP Team concurred with the limited 
biased sample collection approach focusing on the surface soils in target areas of the 10 MRSs 
located east of the Kissimmee River. The TPP Team agreed to defer the sediment, surface water, 
and groundwater evaluation at the site during the anticipated follow-on RI/FS as collection of 
sufficient surface water, sediment, and groundwater samples to further assess the condition of 
waters on the site is better evaluated under a more in-depth investigation. The conclusion was 
that further evaluation of groundwater, surface water, and sediment may be warranted. 
1.8.6.8 Based on the May 2008 SI field effort, the analysis results, and the historical record 
review, the twelve MRSs associated with the USAF Avon Park Range FUDS were 
recommended for an RI/FS, and that munitions removal actions were not warranted at that time.  
Further evaluation of the surface soil in ten of the twelve MRSs was not recommended.  Further 
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evaluation of the surface water, sediment, and groundwater in several MRSs may be warranted. 
The RI/FS recommendations were based on the following: 

MD and MEC have been found at the site since DoD closure and there is a potential for 
additional items to be present at the site. Based on the qualitative MEC risk evaluation, 
there is a possibility that human receptors might come into contact with explosively 
hazardous MEC at the MRSs associated with the USAF Avon Park Range; therefore, 
there is the potential for an explosive safety risk at these MRSs. 
No explosives were detected in any of the soil, sediment, surface water, or groundwater 
samples collected at the site. Surface water and sediment exist on site in the form of 
extensive wetlands and shallow groundwater which may be exposed at the surface and 
direct release of MC to surface water and sediment is possible. Surface water and 
sediment sampling was deferred to the RI/FS. Leaching and surface water recharge to the 
groundwater may occur and the presence of registered wells within three MRSs provides 
an exposure route. 
Complete surface soil pathways were identified within several MRSs, though the 
maximum detected concentrations of MC metals did not exceed the human health or 
ESVs. Complete surface water and sediment exposure pathways were identified within 
the MRS M01 Arbuckle Creek Fuze Disposal Area. Only lead in surface water exceeded 
the ESV. Though this exceedance is slight, increased risk to ecological receptors exposed 
to surface water at this MRS cannot be ruled out. 

1.9 INITIAL SUMMARY OF MEC RISK 

1.9.1 The following list taken from various sources and documented in the SI (Parsons, 2008) 
includes, but is not limited to, MEC items of concern that have been identified as likely to be 
present or potentially present at the USAF Avon Park Range FUDS.  Each of the items listed 
poses a potential explosive hazard to the public and RI/FS personnel. 

250 pound (lb.) bomb GP, AN-M57 
250 lb. bomb - target, M89, M90 
100 lb. bomb- practice, M38A2 
100 lb. bomb – practice, M85 
4 lb. bomb – incendiary, AN-M50 
Charge – spotting – bomb, M1A1 
Charge – spotting – bomb, M3 
Charge – spotting – bomb, M5 
Bomb tail fuze, AN-M101A2 
Bomb nose fuze, AN-M103 
Cartridge - .22 caliber 
Cartridge - .30 caliber 
Cartridge - .38 caliber, M1906 Ball,  M1917 Tracer & 1918 Armor Piercing 
Cartridge - .38 caliber, General 
Cartridge - .50 caliber, M2 Ball, M2 Armor Piercing (AP), M1 Tracer, M10 Tracer, M17 
Tracer, M21 Tracer, M1 Incendiary, M23 Incendiary, & M1 Blank 
Flare – Aircraft Parachute, Mk4 
Flare – Aircraft Parachute, Mk5 
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Flare – Aircraft Parachute, Mk8 
Flare – Aircraft Parachute, Mk10 

1.10 POTENTIAL FOR PRESENCE OR ABSENCE OF MC 

1.10.1 ZAPATA examined the information documenting previous investigations at Avon Park. 
Through that process, it has become apparent that the potential presence and nature and extent of 
MEC have not been adequately evaluated at the subject MRSs except for MRS R03 and R06 
(where only 50 cal. machine gun use is historically documented).  At the remaining MRSs past 
DoD use could have resulted in MEC contamination that could potentially lead to site media 
contamination with MC.  At MRS R03 and R06, the use of these MRSs as PFCs only could have 
resulted in the MRSs being impacted with metals from 50 cal. projectiles.  Because MC from the 
PFC activities, and MEC at the remaining MRSs, has not been fully assessed, the potential 
presence of MC at the MRSs requires further evaluation.  Based on the existing data, a 
comprehensive MC sampling plan is recommended for the RI/FS phase to satisfy CERCLA 
requirements.  
1.10.2 To evaluate the potential presence of MC at Avon Park, environmental samples will be 
collected at each MRS.  All samples (e.g., soil, sediment and surface water) will be collected as 
discrete samples.  The samples will be analyzed by environmental protection agency (EPA) 
Method 8330A for explosives, including Pentaerythritol Tetranitrate (PETN) and Nitroglycerine 
and by EPA Method 6020A for metals (aluminum, antimony, barium, copper, lead, and zinc). 
Additionally, groundwater samples from newly-installed monitoring wells may be collected if 
site conditions warrant.  

1.10.1 MC Risk Assessment 
The presence of chemical of potential concern is unknown.  Thus, ZAPATA will perform a 
human health risk screening and a screening level ecological risk assessment.  Further human 
health and ecological risk assessment details are provided in Sections 3.4.12.2 and 3.4.12.3, 
respectively. 

1.11 CHEMICAL WARFARE MATERIEL (CWM) 

There is no documented use of chemical warfare materiel (CWM) at the USAF Avon Park 
Range FUDS and no evidence of use has been encountered during previous investigations.  If 
CWM is encountered, ZAPATA will temporarily stop work, notify the USAESCH, and respond 
as directed by the USAESCH contracting officer. 

1.12 CONCEPTUAL SITE MODEL 

Twelve Military Munitions Response (MMR) areas have been identified in the ASR (USACE, 
1996) and ASR Supplement (USACE, 2004a).  Of the twelve identified MRSs, eleven will be 
investigated as part of this RI/FS.  The Lake Kissimmee Water Bombing Target (MRS M09) is 
not included in this RI/FS because the MRS is located entirely within Lake Kissimmee and is 
therefore under water, the lake has likely been subject to dredging and sediment removal actions 
in the past since it was used for DoD uses, and because this MRS is being considered for 
inclusion in another FUDS project other than the current project.  ZAPATA developed a 
Conceptual Site Model (CSM) to better understand the historical range usage (see Table 1-1).  
The CSM represents a summary of recent site findings/information used to design our approach. 
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Table 1-1 - USAF Avon Park Range FUDS - Conceptual Site Model 

Munitions Response Suspect Past DoD 
Site and Acreage Activities 

MRS M01-Arbuckle Cr eek • Disposal Area 
Fuze Disposal AJ·ea (1 acre) • 200 live bomb 

fuzes dumped from 
bridge over 
Arbuckle Creek 

MRS M02-No1·th • Safety Danger 
Resn·icted Use Area (2,785 Zone. 
acres - overlaps with MRS • Open Bum/Open 
ROS) Detonation 

(OB/OD) area. 
A 1952 deed 
certificate suggested 
that the 320 acres for 
which this MRS was 
established "be 
restricted to smface 
use only" . 

:MR S M03-Centr al • Safety Danger 
R esh"icted At·ea (3,575 Zone 
acres - MRS R06 entirely • OB/OD area. 
encompasses this MRS) 

A 1952 deed 
certificate suggested 
that the 640 acres for 
which this MRS was 
established "be 
restt-icted to stuface 
use only" . 

Zapata Inc01porated 
August 15, 2012 
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Potential MEC/MD Presence 
(Source) 

• Fuze, Bomb, AN-M103 

• Fuze, Bomb, AN-Ml01A2'CDE) 

• 50 Cal. Machine Gun1"'""J 
• Bomb, 100-lbs, practice, M38A2(CDE) 

II e Bomb, 100-lbs, practice, M85 (CE) 

• Bomb, 250-lb., GP, AN-M57(BEF) 

• Bomb, 250-lb., Target ID, M89 & 
M9o<BEF> 

Bomb, 41b, hlcendiary, AN-M50(E) • 
• Signal, MlAl(C) 

• Sigi1al, M3 & M5(H) 

• Flare. ilhuninating, Mk4, Mk5, & 
MklO(ADG) 

• Flare, aitport, M8(ADG) 

• 50 Cal. Machine Gtm'"""' 

• Bomb, 100-lbs, practice, M38A2(CDE) 

• Bomb, 100-lbs, practice. M85 (CE) 

• Bomb, 250-lb., GP, AN-M57(BEF) 

• Bomb, 250-lb., Target ID, M89 & 
M9o<BEF> 

Bomb, 41b, hlcendiary, AN-M50(E) • 
• Signal, MlAl(C) 

• Signal, M3 & M5(H) 

• Flare, ilhunina.ting, Mk4, Mk5, & 
MklO(ADG) 

• Flare, aitport, M8(ADG) 

Previous 
MEC/MD Found Since InvestigationJClearance Closure (Source) 

Actions 

Two live bomb fuzes (AN- • ASR Field Visit, 1996 
M103J were fotu1d be children • Clearance Operation, 1949 
1946. C) (Cettificate of clearance did 

Two civilians killed by not specifically note 
Arbuckle Creek) handling fuzes in the area 

• SI, 2008 (1940's) 

None • ASR Field Visit, 1996 
SI. 2008 

MD documented by State • ASR Field Visit, 1996 
Park. SI, 2008 
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PostDoD 
Land Use and Potential 
Cun-ent Land Receptors 

Use 
Recreational Commercial or 
(fishing) industrial workers, 

visitors or recreational 
users, ecological 
receptors. Partially 
restricted public access 
(fence). 

Agricultural Commercial or 
(farming and cattle industrial workers, 
ranching) and Sate visitors or recreational 
Park users. ecological 

receptors. 

Unrestricted public 
access. 

Agricultural Commercial or 
(farming and cattle industrial workers, 
ranching) and Sate visitors or recreational 
Park users, ecological 

receptors. 

Unrestricted public 
access. 

Final Remedial Investigation/Feasibility Study (RIIFS) Work Plan 
Avon Park Range, Okeechobee, Osceola, and Polk Counties, Florida 

PotrnUal Source 
and Receptor MC Sampling 

Interaction Swnmary 

Yes - hltmsive or Baritun and lead 
nonintmsive activity, detected in SW. 
MEC at smface and Baritun detected 
subsmface, access in SED. Baritun 
available. inSWandSED 

less than HH SV 
and ESV. Lead 
less than HH SV, 
but greater than 
ESV. 

Yes-hltrusive or non- No explosives 
intmsive activity, MEC detected. No MC 
at surface and metals above 
subsmface, access background. 
available. 

Y es-hltrusive or non- No explosives 
intmsive activity, MEC detected. No MC 
at surface and metals above 
subsmface, access backgrotmd. 
available. 

Recommended RI Methodology 

• Utilize a boat platform to collect electromagnetic 
(Mag) Digital Geophysical Mapping (DGM) data 
200 ft upstream (north) from the bridge and 800 
ft dO\..,nstream (south) to evaluate anomaly 
density (estimated 0.46 acres) . 

• Perfom1 DGM and analog geophysical 
investigations (mag/dig) along the stream banks. 
An EM61-MKII will be used to collect data 
along the creek bank in areas that are accessible. 
hi areas where the use of the EM61 -MKII is 
unsafe (e.g. , along steep embankments), mag-
and-dig operations will be pe1fo1111ed using a 
hand held metal detector (i.e., White's® All 
Metal Detectors) (estimated 0.92 acres) . 

• Collect 8 additional smface soil, smface water 
and sediment samples each, to be analyzed for 
explosives and indicator metals. 

• Potentially install and sample grotu1dwater 
monitoring wells. 

• Utilize an airbome platform to collect Mag DGM 
data along 58.86 miles across the MRS. 

• Perfom1 an AIR investigation using a hand held 
metal detector (i.e., White.•s® All Metal 
Detectors) in areas where the airborne platfom1 is 
not implementable (estimated 3.31 miles) . 

• Grotmd-based DGM across 2.5 acres. Radial 
DOM at two suspected tai:get locations (0.3 
acres) and 38 additional DOM grids (2.2 acres). 

• 100 reacquisitiou/intmsive investigations per 
acre equivalent grotmd-based DGM. 

• 1 reacquisition/intrusive investigation per 5-acre 
equivalent ait·bome DGM. 

• Collect 15 surface soil, smface water and 
sedin1ent saniples each, to be analyzed for 
explosives and indicator metals and iron. 

• Potentially install and sample groundwater 
monitoring wells. 

• Utilize an airbome platform to C·ollect Mag DOM 
data along 79.62 miles across the MRS. 

• Pe1fon11 an AIR investigation using a hand held 
metal detector (i.e., White's® All Metal 
Detectors) in areas where the airborne platfonu is 
not implementable (estimated 0.45 miles). 

• Ground-based DOM across 3.2 acres. Radial 
DOM at two suspected target locations (0.3 
acres) and 50 additional DOM gi-ids (2.9 acres). 

• 100 reacquisition/intt11sive investigations per 
acre equivalent ground-based DOM. 

• 1 reacquisition/it1tmsive investigation per 5-acre 
equivalent ait·bome DGM. 

• Collect 15 surface soil, smface water and 
sedituent saniples each, to be analyzed for 
explosives and indicator metals and iron. 

• Potentially install and saniple grotmdwater 
monitorini? wells. 
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Table 1-1 - USAF Avon Park Range FUDS- Conceptual Site Model 

Munitions Rrsponse Susprct Past DoD 
Site and Acreage 

MRS R01-Target XI-Land • 
Skip Bombin2 Ta1·2et (649 
acres - overlaps with MRS • 
R06) • 

MRS R02-T a1·2et XII • 
Combination Bombing an d 
Gunnet'Y Range (649 acres - • 
overlaps with MRS R06). 

MRS R03-Ran2e XII- • 
P osition Fiti n2 Com·se 
(20,252 acres - overlaps with • 
MRS R02). 
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Activities 

Land Skip 
Bombing 
Practice Bombing 
Target area was an 
approximately 80-
acre rectai1gle. 

Practice Bombing 
Target. 
Target area was an 
approxiniately 80-
acre rectangle. 

Position Firing 
Com·se 
Suspected bombing 
tai·get was 
il1spected for ASR 
with no evidence 
of use. 

Potential MEC/MD Prtstncr 
(Sourer) 

• 50 Cal. Machine Gun1Vl.l"J 

• Bomb, 100-lbs, practice, M38A2(CDE) 

• Bomb, 100-lbs, practice, M85 fE> 
• Bomb, 250-lb., GP, AN-M57(BEF) 

• Bomb, 250-lb ., Target ID, M89 & 
M90(BEF) 

Bomb, 41b, Incendia1y, AN-MSO(E) • 
• Signal, MlAl (C} 

• Signal, M3 & MS(H) 

• Flare. ilhuninating, Mk4, MkS, & 
Mkl O(ADG) 

• Flare, aiiport, M8(ADG) 

• 50 Cal. Mach.file 0mt<CDE) 

• Bomb, 100-lbs, pra.ctice, M38A2(CDE) 

• Bomb, 100-lbs, practice, M85 (CE) 

• Bomb, 250-lb., GP, AN-Ms7<BEF> 

• Bomb~50-lb., Target ID, M89 & 
M90(B 

• Bomb, 41b, Incendiary, AN-M50(E) 
Signal, MlAl (C} • 

• Signal, M3 & MS(H) 

• Flare, ilhuninating, Mk4. MkS, & 
Mkl O(ADG) 

• Flare, ailport, M8(ADG) 

• 50 Cal. Machine Gtm1Vl.l"J 

Previous 
PostDoD 

MEC/MD Found Siner Investigation/Clrarancr 
Land Usrand 

Closurr (Source) 
Actions 

Cun·rnt Land 
Use 

ASR Field Visit Team found • ASR Field Visit. 1996 Agricultural (cattle 
msted and crushed M38A2 • SI, 2008 ranch.ll1g) and State 
practice bombs and Pai·k 
components atld M85 
concrete practice bombs. N o 
live fozes or spotting charges 
found. (C} 

M38A2 practice bomb debris 
found. (I) 

None • ASR Field Visit, 1996 Agricultural (cattle 

• SI, 2008 ranching) and State 
Park 

None • ASR Field Visit, 1996 Agi1cultural (cattle 

• SI, 2008 ranching) and State 
Park 
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Potential 
Receptors 

Commercial or 
il1dustrial workers, 
visitors or recreational 
users. ecological 
receptors. 

Um·estricted public 
access. 

Commercial or 
industrial workers, 
visitors or recreational 
users, ecological 
receptors. 

Um·estricted public 
access 

Commercial or 
industrial workers, 
visitors or recreational 
users. ecological 
receptors. 

Um·estricted public 
access 
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Potrnttal Source 
and Recrpto1· MC Sampling 

Intrraction Summary 

Yes - Intmsive or Barimn detected 
nonil1tmsive activity, above 
MEC at surface at1d background, but 
subsurface, access less th.an HH SV 
available. andESV. 

Yes - Intmsive or No explosives 
nonllitmsive activity, detected. No MC 
MEC at smface atld metals above 
subsmface, access background. 
available. 

No - Only small arms Barimn above 
(.SO caliber) rounds backgrotmd. 
expected at MRS. Antimony 

detected (no 
backgrotmd data 
available). 
Antiniony atld 
barium less th.an 
HH SV and ESV. 

Rtcommrndrd RI Methodology 

• Utilize an ail·bome platform to collect Mag DOM 
data along 14.23 miles across the MRS. 

• Perfom1 an atialoe: instnunent reconnaissatlce . 
(AIR) investigati~~ using a hatld held metal 
detector (i.e., White' s® All Metal Detectors) in 
areas where the airborne platfo1m is not 
iniplementable (estimated 0.39 miles). 

• Ground-based Electromagnetic (EM) DOM 
across 0.6 acres. Radial DOM at two suspected 
target locations (0.3 acres) atld five additional 
DOM .grids (0.3 acres). 

• 100 reacquisition/intmsive il1vestigations per 
acre equivalent grom1d-based DOM. 

• 1 reacquisition/il1trusive investigation per 5-acre 
equivalent airbome DOM. 

• Collect 15 surface soil, smf ace water atld 
sediment saniples each, to be atialyzed for 
explosives atld il1dicator metals. 

• Potentially install and saniple grom1dwater 
monitorine: wells. 

• Utilize an airbome platform to collect Mag DOM 
data along 14.46 miles across the MRS. 

• Perfom1 an AIR investigation usmg a hand held 
metal detector (i.e., White's® All Metal 
Detectors) in areas where the airbome platfonu is 
not iluplementable (estiniated 0.14 miles). 

• Ground-based DOM across 0.6 acres. Radial 
DGM at two suspected target locations (0.3 
acres) and five additional DGM grids (0.3 acres). 

• 100 reacquisition/intrusive investigations per 
acre equivalent grom1d-based DOM. 

• 1 reacquisition/intrusive mvestigation per 5-acre 
equivalent airbome DOM. 

• Collect 15 smface soil, smface water and 
sedin1ent samples each, to be atialyzed for 
explosives and mdicator metals. 

• Potentially install and sample groundwater 
monitoring wells. 

• Complete XRF survey on 300 by 300 foot grid 
c.entered over each histo11cal target location. 
Field atlalyze soil for lead. Collect additional 
lateral and vertical XRF san1ples to delll1eate as 
ne.cessa1y. 

• Submit 10% ofXRF satnples to fixed base 
laboratory for lead atialysis. Complete statistics 
and detennllie if correlation coefficient (r) is 0.9 
or greater. 

• If r is 0.9 or greater, use XRF data as definitive 
data. If r less th.an 0.9, send all XRF saniples to 
fixed-base laborato1y for lead atialysis. 

• Potentially install and sat11ple grom1dwater 
monitoring wells and sanmle for lead. 
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Table 1-1 - USAF Avon Park Range FUDS- Conceptual Site Model 

Munitions Response Suspect Past DoD 
Site and Acreage Activities 

MRS R04-T a1'jtet XIII Practice Bombing 
Pl'actice Bombing Tal'get Target 
(649 acres). 

:MRS R05-Ta1·2et XIV- Practice Bombing 
Pl'3ctice Bombing Target Target 
(649 acres). 

MRS R06-Ran2e XIX- • Position Firing 
Position Filin2 Coul'se Com·se 
(29,186 acres - ovedaps with 
MRS ROI , MRS R02, MRS 
R03 and MRS RIO). 

Zapata Inc01porated 
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Potential MECIMD Presence 
(Source) 

• 50 Cal. Machine Gun'"""' 

• Bomb, 100-lbs, practice. M38A2(CDE) 

• Bomb, 100-lbs, practice, M85 (CE) 

• Bomb, 250-lb., GP, AN-M57(BEF) 

• Bomb, 250-lb., Target ID, M89 & 
M90(BEF) 

• Bomb, 4lb, Incendiaty, AN-M5o<El 

• Signal, Ml Al (CJ 

• Signal, M3 & M5(H) 

• Flare, illuminating, Mk4, Mk5, & 
MklO(ADG) 

Flare, airpo1t, M8(ADG) 

• 50 Cal. Machine Gun'"""' 

• Bomb, 100-lbs, practice, M38A2(CDE) 

• Bomb, 100-lbs, practice, M85 (CE) 

• Bomb, 250-lb., GP, AN-M57(BEF) 

• Bomb, 250-lb., Target ID, M89 & 
M90(BEF) 

• Bomb, 4lb, Incendiaty, AN-M50(E) 

• Signal, MlAl(C) 

• Signal, M3 & M5(H) 

• Flare, ilhrminating, Mk4, Mk5, & 
MklO(ADG) 

Flare, aitport, M8(ADG) 

• 50 Cal. Machine Gtm<CDE) 

Previous PostDoD 
MECIMD Found Since 1Dvestigation/Clea1·ance Land Use and 

Closure (Source) Current Land 
Actions Use 

50 foot circmnference circular • ASR Field Visit, 1996 Agricultural (cattle 
mound at target center with • SI, 2008 ranching) and State 
M38A2 practice bomb Park 
debris.(!) 

None documented • ASR Field Visit, 1996 Residential, 

• SI, 2008 agricultural (cattle 
ranching) and State 
Park 

None • ASR Field Visit, 1996 Agricultural (cattle 

• SI, 2008 ranching) and State 
Park 
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Potential 
Receptors 

Commercial or 
industrial workers, 
visitors or recreational 
users, ecological 
receptors. 

Unrestricted public 
access. 

Residential, 
commercial or 
industrial workers, 
visitors or recreational 
users, ecological 
receptors. 

Unrestricted public 
access. 

Commercial or 
industrial workers, 
visitors or recreational 
users, ecological 
receptors. 

UtU"estricted public 
access 
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Potential Source 
and Receptor 

MCSampDng 
Summary 

Interaction 

Yes - Intmsive or Antimony 
nonintmsive activity, detected (no 
MEC at surface and background data 
subsmface, access available) . 
available. Antimony less 

than HH SV and 
ESV. 

Yes-Intrusive or non- No explosives 
intmsive activity, MEC detected. No MC 
at surface and metals above 
substuface, access background. 
available. 

No - Only small arms Barium and 
(.50 caliber) rounds copper above 
expected at MRS. backgrotmd. 

Antimony 
detected (no 
backgrotmd data 
available) . 
Antimony, 
barium, and 
copper less than 
HH SV and ESV. 

Recommended RI Methodology 

• Utilize an airbome platform to collect Mag DGM 
data along 9. 87 miles across the MRS. 

• Pe1fon11 an AIR investigation using a hand held 
metal detector (i.e., White's® All Metal 
Detectors) in areas where the airborne platfonn is 
not implementable (estimated 4.77 miles) . 

• Ground-based DGM across 0.6 acres. Radial 
DGM at two suspected target locations (0.3 
acres) and five additional DGM grids (0.3 acres). 

• 100 reacquisition/intmsive investigations per 
acre equivalent grotmd-based DGM. 

• 1 reacquisition/intmsive investigation per 5-acre 
equivalent airbome DGM. 

• Collect 15 surface soil, smface. water and 
sediment samples each, to be analyzed for 
explosives and indicator metals. 

• Potentially install and sample grom1dwater 
monitorinst wells. 

• Utilize an airbome platform to collect Mag DGM 
data along 14.11 miles across the MRS. 

• Perfom1 an AIR investigation using a hand held 
metal detector (i.e., White ' s® All Metal 
Detectors) in areas where the airborne platfonn is 
not implementable (estimated 0.43 miles). 

• Ground-based DGM across 0.6 acres. Radial 
DGM at two suspected target locations (0.3 
acres) and five additional DGM grids (0 .3 acres). 

• 100 reacquisition/intmsive investigations per 
acre equivalent grotmd-based DGM. 

• 1 reacquisition/intmsive investigation per 5-acre 
equivalent airbome DGM. 

• Collect 15 surface soil, stuface water and 
sediment samples each. to be analyzed for 
explosives and indicator metals. 

• Potentially install and S3111ple groundwater 
monitoring wells. 

• Complete XRF smvey on 300 by 300 foot grid 
centered over each historical target location. 
Field analyze soil for lead. Collect additional 
lateral and ve1tical XRF samples to delineate as 
necessaty. 

• Submit 10% ofXRF samples to fixed base 
laboratory for lead analysi!!.. Complete statistics 
and detemiine if correlation coefficient (r) is 0.9 
or greater. 

• If r is 0.9 or greater, use XRF data as definitive 
data. If r less than 0.9, send all XRF samples to 
fixed-base laborato1y for lead analysis. 

• Potentially install and sample grom1dwater 
monitorinst wells and sanwle for lead. 

Contract No.: W912DY-10-D-0028 
Task Order No.: 0008 



Table 1-1 - USAF Avon Park Range FUDS- Conceptual Site Model 

Previous PostDoD 
Munitions Response Suspect Past DoD Potential MECIMD Presence MECIMD Found Since IDvestigation/Cleuance Land Use and 

Site and Acreage Activities (Source) Closure (Source) Current Land 
Actions Use 

MRS R07-Tar2et XV- Practice Bombing • 50 Cal. Machine. Gun'"""' None • ASR Field Visit, 1996 Agricultural 
Practice Bombing Target Target • Bomb, 100-lbs, practice, M38A2(CDE) • SI, 2008 (fanning and cattle 
(649 acres). • Bomb, 100-lbs, practice, M85 (CE) ranching) 

• Bomb, 250-lb., GP, AN-M57(BEF) 

• Bomb, 250-lb., Target ID, M89 & 
M90(BEF) 

Bomb, 4lb, Incendia1y, AN-M5o<El • 
• Signal, Ml Al <CJ 

• Signal, M3 & M5(H) 

• Flare, illuminating, Mk4, Mk5, & 
MklO(ADG) 

• Flare. airport, M8(ADG) 

MRS ROS-Ana Bombing Fonnation Bombing • 50 Cal. Machine Gun'"""J ASR Field Visit T eanl found • ASR Field Visit, 1996 Agricultural 
Tuget (649 acres - overlaps (the target area was an • Bomb, 100-lbs, practice, M38A2(CDE) M38A2 practice bomb • SI, 2008 (fanning and cattle 
with MRS R09) . approximately 160- • Bomb, 100-lbs, practice, M85 (CE) components, small pieces of ranching) and Sate 

acre rectangle). • Bomb, 250-lb., GP, AN-M57CBEFJ tail fins, and body parts. (C) Park 

• Bomb, 250-lb., Target ID, M89 & 
M90(BEF) 

• Bomb, 4lb, Ince11dia1y, AN-M5o<E> 

• Signal, Ml Al <CJ 

• Signal, M3 & M5(H) 
Flare, illuminating, Mk4. Mk5, & • 
MklO(ADG) 

• Flare, aiiport, M8(ADG) 

Potential 
Receptors 

Co1mnercial or 
industrial workers, 
visitors or recreational 
users, ecological 
receptors. 

Unrestricted public 
access. 

Co1mnercial or 
industrial workers, 
visitors or recreational 
users, ecological 
receptors. 

Ulll'estricted public 
access. 

Final Remedial Investigation/Feasibility Study (RIIFS) Work Plan 
Avon Park Range, Okeechobee, Osceola, and Polk Counties, Florida 

Potential Source 
and Receptor 

MCSampDng 
Recommended RI Methodology 

Summary 
IDteractton 

Y es-Intmsive or non- Antimony • Utilize an airborne platform to collect Mag DGM 
intrusive activity, MEC detected (no data along 14.56 miles across the MRS. 
at surface and background data • Ground-based DGM across 0.6 acres. Radial 
subsurface, access available) . DGM at two suspected target locations (0.3 
available. Antimony less acres) and five additional DGM grids (0.3 acres). 

than HH SV and • 100 reacquisition/intmsive investigations per 
ESV. acre equivalent grotmd-based DGM . 

• l reacquisition/intmsive investigation per 5-acre 
equivalent airborne DGM. 

• Collect 15 surface soil, stuface water and 
sedin1e11t samples each, to be analyzed for 
explosives and indicator metals. 

• Potentially install and sample two groundwater 
monitorine: wells. 

Yes-Intrusive or 11011- Copper detected • Utilize an airbome platform to collect Mag DGM 
intmsive activity, MEC above data along 13 .21 miles across the MRS. 
at sm1ace and background. • Perfom1 an AIR investie:ation using: a hand held 
subsurface, access Antimony metal detector (i.e., White's® All Metal 
available. detected (no Detectors) in areas where the airbome platfonn is 

backg:round data not implementable (estimated 1.32 miles) . 
avail;ble). • Ground-based DGM across 0.6 acres. Radial 
Antimony and DGM at two suspected target locations (0.3 
copper less than acres) and five additional DGM grids (0.3 acres). 
HH SV and ESV. • 100 reacquisition/intmsive investigations p er 

acre equivalent grntmd-based DGM. 

• 1 reacquisition/intrusive investigation per 5-acre 
equivalent airborne DGM. 

• Collect 15 surface soil, smface water and 
sedin1e11t s=ples each to be analyzed for 
explosives and indicator metals. 

• Potentially install and sample two groundwater 
mo11itorii1g wells . . . 

Som·ce: A-Pnvate account, t111confinned. B-EOD Response. C-ASR (US.ACE 1996). D-ASR Supplement (US.ACE 2004). E-F1eld Fmdrngs. F-Speculat1on based on rncomplete records; munitions type not venfied. 250-lb. bomb "hve, not practice" reported destroyed on-site by AVON UXO (KPPSP rntemal memorandum 
3/23/99.). G-Speculation based on incomplete records; mt111itio11s type not verified. ASR Supplement RAC scoring states CEHNC "safety personnel have personal knowledge of flares beii1g found on the range" (USACE2004). H-Typically used with M38A2. I-Site Investigation Findings. 

ASR-Archives Search Repo1t 
DoD-Department of Defense 
EOD-Explosives Ordnance Disposal 
ESV-Ecological Screening Value 
HH SV-Hmnan Health Screening Value 
MD-Mmiitions Debris 
MEC-Mmiitions and Constituents of Concern 
NIA-Not Available 
QR-Qualitative Reconnaissance 
SED-Sedin1e11t 
SI-Site Investigation 
SS-Smface Soil 
SW-Smface Water 
XRF - X-ray Fluorescence 
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Technical Management Plan 

2.0 TECHNICAL MANAGEMENT PLAN 

2.1 PROJECT OBJECTIVES 

2.1.1 The objective of this task order is to characterize the nature and extent of MEC and MC 
and to achieve acceptance of Decision Document (DD) at MRS M01 and MRS R01 through 
MRS R08, M02, and M03 in compliance with factors listed in 40 CFR 300.430(d)(2), the 
CERCLA, DoD, U.S. Army and USACE regulations and guidance.  The period of performance 
for this task order extends to January 5, 2015.  ZAPATA will meet this objective by designing 
and completing a RI, evaluating those results and reporting that evaluation in a FS, and 
documenting decisions made by stakeholders in a DD.  

2.1.2 We understand that the RI for the USAF Avon Park Range FUDS is an iterative process 
and, as such, will execute the following activities. 

First, we will focus on analyzing existing data, confirming the specifics related to current 
land use, identify potential regulatory ARARs, refine the MEC and MC comprehensive 
CSMs (if necessary), establish data quality objectives (DQOs) and preparing project 
plans. 
Then, we will collect sufficient data to characterize MEC and MC as defined by the DoD 
in the Final Munitions Response RI/FS Guidance. 
Finally, we will incorporate and evaluate the data, identify preliminary ARARs, perform 
a baseline risk/hazard assessment, and report those findings. 

2.2 MANAGEMENT STRUCTURE AND ORGANIZATION 

The project delivery team (PDT) assembled to facilitate the completion of the RI/FS process for 
the Avon park project includes the CESAJ, the USAESCH, ZAPATA, representatives from the 
USAF Avon Park Range, the Florida Department of Environmental Protection (FDEP), Florida 
Parks Department, Kissimmee Prairie Preserve State Park, and the County of Okeechobee, 
Florida.  The roles and responsibilities of CESAJ, USAESCH and ZAPATA team members are 
provided below. 

2.2.1 United States Army Corps of Engineers, Jacksonville District 
CESAJ responsibilities include coordination for site access, review or project work plans and 
documents, communication with news media and public, and coordination with state and local 
regulatory agencies. 

2.2.2 United States Army Engineering and Support Center, Huntsville 
USAESCH is the implementing agency and has approval authority for project execution.  The 
USAESCH will provide expertise for MEC-related activities whose responsibilities include 
direction of the contractor, control of the budget and schedule, and coordination of document 
reviews. 

2.2.3 Zapata Incorporated 
2.2.3.1 ZAPATA will perform project management activities necessary to maintain 
project control, including the maintenance of a Project Schedule in Microsoft Project.  The 
schedule will be adjusted and refined during the TPP process and updated accordingly.  Monthly 
progress reports will be submitted to the USACE Project Manager in accordance with data item 
Zapata Incorporated Contract No. W912DY-10-D-0028 
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description (DID) WERS-016.02, Periodic Status Report.  Project documentation will consist of, 
but not be limited to, all project correspondence both formal and email, contracts, modifications, 
and deliverables of all types.  Upon completing all task elements, ZAPATA will prepare and 
submit a letter signed by an officer of the company certifying, on behalf of ZAPATA, that the 
requirements of the awarded task order have been met. 
2.2.3.2 The Project Manager will be responsible for developing project schedules and 
budgets and ensuring that all deliverables satisfy project requirements and are conducted in 
accordance with applicable guidance.  Adherence to our standard operating procedures (SOPs) 
will ensure quality deliverables.  In addition, the Project Manager will coordinate appropriate 
activities to ensure mitigation measures are implemented to minimize project risk.  Field 
Personnel will be comprised of UXO-qualified individuals and environmental scientists and 
technicians.  All UXO personnel meet requirements established in Department of Defense 
Explosives Safety Board (DDESB) Technical Paper (TP) 18 (DDESB, 2004).  All ZAPATA site 
personnel will have Occupational Safety and Health Administration (OSHA) 40-Hour or 24-
Hour Hazardous Waste Operations and Emergency Response (HAZWOPER) training.  
Subcontractors will have 24-Hour HAZWOPER training, unless escorted by those individuals 
with 40-Hour HAZWOPER training is deemed acceptable by the USAESCH. 
2.2.3.3 Black & Veatch (B&V) special projects group, our teaming partner, will conduct 
the human health and ecological risk assessments.  Battelle will complete airborne magnetometer 
surveys of several MRSs.  Accutest Laboratories and Gulf Coast Analytical Laboratory (GCAL) 
will provide analytical services, and HSW Engineering will provide data review and validation 
support. ATI Drilling, Timberline Environmental Services, and Clean Management will support 
ZAPATA by providing monitoring well installation and soil borings (if required), MD disposal, 
and investigative derived waste (IDW) disposal services.  

2.3 PROJECT PERSONNEL 

The following paragraphs list key positions deemed essential in the successful execution of this 
project along with the experience of individuals filling these positions; an organizational chart is 
provide in Figure 1-1.  If an individual selected for a key position is not available due to other 
operational commitments, ZAPATA will submit a request for approval of an alternate, equally-
qualified individual to the USACE.  Those key personnel listed below were also key contributors 
to the development of these work plans. 

2.3.1 Project Manager 
Mr. Steven Morrissette, P.G., C.P.G. is a Sr. Project Manager/Hydrogeologist with over 23 years 
of experience in the environmental, geoscience, hazardous waste, and geotechnical engineering 
fields.  His professional experience includes a wide variety of environmental and Military 
Munitions Response Program (MMRP) projects since 1988, including RI’s, RI/FSs, Engineering 
Evaluation/Cost Analysis (EE/CAs) and Removal Actions, remedial technology selection, design 
and implementation, health-risk-based groundwater exposure assessments, aquifer testing 
procedures and hydrogeologic interpretation, preparation of planning documents, reports,  and 
recommendations for RIs, FSs, RCRA Facility Investigations (RFIs), and remedial design. Mr. 
Morrissette will serve as the single point-of-contact (POC) and will participate in all TPP 
meetings.  Mr. Morrissete will be available to meet with key decision-makers at the USAF Avon 
Park Range in coordination with the USACE for oversight of fieldwork.  He has managed 
MMRP projects under DERP-FUDS, CERCLA, and other State/Federal regulatory guidelines. 
Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 2-2 Task Order No. 0008 

Revision 0 

http:WERS-016.02


   

        

 

      

                                                                                     

  

  

 

Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Technical Management Plan 

FIGURE 2-1 ORGANIZATIONAL CHART 
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2.3.2 Munitions and Explosives of Concern Program Manager 
Mr. Michael Winningham is ZAPATA’s Vice President and Program Manager of Munitions 
Response Services and will serve as our team’s MEC Technical Advisor.  Mr. Winningham has 
more than 22 years of experience in field actions and MEC project management.  Mr. 
Winningham’s expertise in methods for remediating MEC and full knowledge of Army 
regulations for MEC/CWM operations will ensure the achievement of the DoD cleanup goals.  
As the Program Manager, Mr. Winningham will serve as the alternate POC and oversee contract 
compliance for cost, schedule, and quality.  He will also be available to review deliverables and 
coordinate with USACE on issue resolution in coordination with ZAPATA’s Project Manager 
(PM). 

2.3.3 Geographic Information Systems (GIS) Manager 
Mr. Tim Burkett, GISP, has over 15 years’ experience providing Geographic Information 
Systems (GIS), database, and mapping support services for a wide range of projects.  Mr. Burkett 
has extensive knowledge with GIS software and technologies and has managed numerous 
information technology (IT) based projects to include web-based, database development and 
integration. 

2.3.4 Senior Geophysicist 
Mr. James F. Hild, P.G., has provided project management for more than 120 MEC geophysical 
surveys.  He has over 28 years of experience in the planning, implementation, and interpretation 
of geophysical, geological, and geotechnical programs.  Mr. Hild earned his M.S. and B.S. in 
Geology, from Rensselear Polytechnic Institute in Troy, New York. 

2.3.5 Senior Risk Assessor 
Mr. James Eldridge with B&V has over 25 years of experience in environmental and natural 
resources management.  He has managed or participated in a variety of projects, including 
ecological evaluations, human health and ecological risk assessments, and biological sampling at 
numerous sites including five RI/FS projects in support of ZAPATA at MEC sites throughout the 
United States under this Indefinite Delivery, Indefinite Quantity contract for USACE.  Mr. 
Eldridge has extensive knowledge of heavy metal ecotoxicology and bioavailability to aquatic 
and terrestrial receptors and is very familiar with fate transport mechanisms of a variety of 
contaminants.  Mr. Eldridge earned his M.S. in Environmental Science from the Washington 
State University, and holds a B.A. in Biology.  Mr. Eldridge will participate in the TPP meetings 
and be available to discuss past findings with key decision-makers at the USAF Avon Park 
Range FUDS site and the USACE. 

2.3.6 Senior Unexploded Ordnance Supervisor (SUXOS) 
Mr. Jeffrey Schwalm (UXO Database #0052) is one of Zapata’s senior UXO project managers 
and SUXOS with more than 36 years’ experience in field actions and project management of 
MMRP projects.  Mr. Schwalm will act as Zapata’s SUXOS for the Avon Park project.  During 
his military career he was assigned duties that encompassed both technical and managerial 
positions.  Mr. Schwalm is a retired Master EOD Technician who has a post-military career with 
numerous UXO field and project management positions both within CONUS and OCONUS for 
USACE clients.  Mr. Schwalm has been a senior UXO project manager and SUXOS for Zapata 
for more than nine years.  
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2.3.7 UXO Quality Control Specialist (UXOQCS) 
Mr. Terry Farmer (UXO Database #0759) is ZAPATA’s proposed UXO Quality Control 
Specialist (UXOQCS). Mr. Farmer served as an active duty Master EOD Technician for 18 
years, graduated from the Basic Explosive Ordnance Disposal Course, and has more than 35 
years’ experience in the Explosive Ordnance Disposal (EOD)/UXO field, with eight years as a 
SUXOS, UXOQCS, or UXOSO. 

2.3.8 UXO Safety Officer (UXOSO) 
Mr. Tim Hendrix (UXO Database #0105) is Zapata’s proposed UXOSO. Mr. Hendrix is an Air 
Force EOD retiree, a graduate of the Basic Explosive Ordnance Disposal Course, and has more 
than 30 years’ experience, with 17 years as a SUXOS. In his post-military career he has also 
acted as a UXOSO on several DoD-related projects.  

2.4 COMMUNICATION AND REPORTING 

ZAPATA will communicate with USACE and USAESCH personnel using various media, 
including email, telephone and hard-copy letter.  Unless otherwise directed, ZAPATA will not 
communicate directly with persons outside the USACE and USAESCH.  Direct and conference 
telephone calls that include substantive information will be documented in accordance with DID 
WERS-015.01, Telephone Conversations/Correspondence Records (USAESCH, 2010).  
Meetings will be documented in accordance with DID WERS-014.01, Report/Minutes, Record 
of Meeting (USAESCH, 2010).  All communication documents are stored electronically on 
ZAPATA servers and provided to the USAESCH at the conclusion of the project, or earlier if 
requested. 

2.5 DELIVERABLES 

Specific deliverables under this task order are identified in the General Requirements presented 
in Section 3.0 and listed in the PWS (Appendix A).  These documents will undergo technical and 
compliance reviews, which will be documented on the Document Review Form (Appendix F).  
Unless otherwise directed, ZAPATA will ship hard copies of the deliverables directly to the 
CESAJ and USAESCH, to be dispersed accordingly to PDT members and others, as appropriate. 

2.5.1 Task Deliverables 
The following major deliverables will be tracked by ZAPATA during execution of the project.  
The calendar dates associated with these deliverables are subject to change; the tentative 
scheduled due dates are presented in the Project Schedule (Appendix M). 

TPP Documents – Draft and Final TPP Memorandums and Addendums (I & II) 
RI/FS Work Plans – Draft, Draft-Final, and Final 
RI Reports – Draft, Draft-Final, and Final 
FS Reports – Draft, Draft-Final, and Final 
Proposed Plan – Draft, Draft-Final, and Final 
Responsiveness Summary 
Decision Document – Draft, Draft-Final, and Final 
Public Involvement Plan – Draft, Draft-Final, and Final 
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2.6 PROJECT SCHEDULE 

ZAPATA uses Microsoft Project to compile and track scheduled project activities.  The 
ZAPATA Project Manager will monitor and report all tracking information to the USAESCH 
Project Manager.  Appendix M contains the project schedule. 

2.7 PERIODIC REPORTING 

Prior to and after active fieldwork operations, ZAPATA will prepare monthly status reports 
consistent with DID WERS-016.02, Periodic Status Reports (USAESCH, 2010).  These will 
include exposure data and describe the accomplishments and significant findings for the 
reporting period, work currently underway and anticipated, and any challenges encountered with 
recommended solutions.  Monthly reports will generally be submitted to the USAESCH by the 
10th working day of each month.  When actively conducting field operations, ZAPATA will 
prepare progress reports on a weekly basis.  Weekly reports will be submitted electronically to 
USAESCH for the duration of fieldwork.  Project data and progress reports will be posted on a 
secure SharePoint® site for access by the PDT. 

2.8 COSTING AND BILLING 

2.8.1 Costing 
ZAPATA’s project delivery system, Microsoft Dynamics, is designed to facilitate control of 
costs and schedules based on real-time budget, cost and schedule data.  The ZAPATA Project 
Manager reviews this information on a regular basis to anticipate and prevent cost overruns and 
schedule delays.  By frequent review of actual costs and performance progress in comparison 
with budgets and schedules, potential costs and/or schedule variances can be identified early and 
corrective action can be implemented.  These monitoring procedures will be applied to this 
contract on a weekly basis to ensure accurate internal reporting and cost controls.  This reporting 
is for internal use, and billing based on Government acceptance upon milestone completion. 

2.8.2 Billing 
ZAPATA also uses the Microsoft Dynamics cost accounting system to manage financial 
information for its clients.  Subcontractor invoices and employee work records are input daily to 
maintain a real-time snapshot of the project’s budget.  ZAPATA Project Managers are well 
versed in the data analysis functions of Microsoft Dynamics for management and billing 
activities. 

2.9 PUBLIC RELATIONS SUPPORT 

ZAPATA will participate in stakeholder meetings to execute the TPP process. The ZAPATA 
project team’s participation will include delivery of presentations, plus development and 
production of TPP worksheets and handout materials.  Specific deliverables under this task are 
identified in Appendix A (Task Order PWS). 

2.10 SUBCONTRACTOR MANAGEMENT PROCEDURES 

Sound monitoring procedures, specific deliverables, and fixed schedules will be specified in our 
relationships with our subcontractors.  ZAPATA's Quality Management program provides for 
subcontractor site evaluations, supplier ratings, and inspections by ZAPATA, as appropriate.  
Our Quality Management program also ensures the flow-down of contract requirements to all 
subcontractors. 
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2.11 FIELD OPERATION MANAGEMENT PROCEDURES 

The ZAPATA PM will oversee all aspects of the project, including field operations.  The 
SUXOS and/or Senior Geophysicist will oversee various phases of the fieldwork, as appropriate.  
There will be daily communication between field staff (including subcontractors) and the 
ZAPATA PM during field operations.  The SUXOS will address any unexpected issues or 
concerns that arise during UXO-related field operations.  Thus, the SUXOS will be involved in 
issue resolution and will be aware of any changes in site conditions or planned modification to 
field procedures.  The ZAPATA PM will involve the CESAJ PM in the decision-making process 
as necessary.  The ZAPATA PM will notify the CESAJ PM of any changes in site conditions or 
planned modification to field procedures for consideration and concurrence prior to initiation of 
the modification.  Agreed to changes will be documented on a Field Change Request Form 
(Appendix F). 

2.12 GENERAL SITE PRACTICES 

2.12.1 Safety is paramount during execution of all ZAPATA’s projects.  ZAPATA places the 
highest priority on the safety of our employees and subcontractors, both in the field and in the 
office.  Safety and health compliance is one of the critical performance metrics (directly linking 
to Quality) that is measured on every task order.  Field personnel will be briefed daily on all 
aspects of safety.  The UXOSO will monitor the safety of all site activities, conduct safety audits, 
and implement the Site Safety and Health Plan in the field.  It is ZAPATA’s policy that all 
personnel have the authority to stop work at any time if an unsafe operation and/or procedure is 
noted. 

2.12.2 Throughout operations, ZAPATA will strictly adhere to the following general practices.  
Detailed safety precautions and procedures are in the Accident Prevention Plan (APP) (Appendix 
D).  The SUXOS and UXOSO will verify that the area around the operating site is clear of all 
non-UXO and non-essential personnel, and will verify that advance notification has been made 
(see Appendix D). 

2.12.1 Site-Specific Training 
As part of the mobilization process, ZAPATA will perform site-specific training for personnel 
assigned to this project and site visitors, as appropriate.  The purpose of this training is to ensure 
that all personnel fully understand the procedures and methods ZAPATA will use to perform 
operations, their individual duties and responsibilities, and any and all safety and environmental 
practices/procedures associated with operations.  Personnel will be trained as they arrive on-site.  
Training material/issues covered in the training sessions and training responsibilities include the 
topics listed below. 

Operational briefings for the SUXOS on his duties and responsibilities, including review 
of the work and safety plans. 
Ordnance recognition and UXO safety for field personnel and subcontractors.  The UXO 
Safety Officer will perform this training. 
All personnel will receive training on the individual equipment they will operate while 
on-site. 
Environmental awareness will be discussed. All field personnel will receive cultural 
sensitivity training from a USACE Jacksonville employee prior to commencing 
fieldwork.  
Prior to mobilization, all UXO personnel will have received HAZWOPER 40 hours (and 
eight-hour refresher) training, as required. 

Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 2-7 Task Order No. 0008 

Revision 0 



   

        

 

     

     

  

  

 

  
 

 

  
 

 

  
 

   

   
 

 
 

    
   

    
 

  
 

 
 

  
   

 
  

 
 

  
  

  
  

Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Technical Management Plan 

2.12.2 Work Hours 
Field operations will be conducted during daylight hours only.  All UXO personnel involved in 
MEC-related activities will work no more than 40 hours of UXO-related work and not exceed 50 
hours per week, with 48 hours rest between work weeks. 

2.12.3 Site Access 
ZAPATA will control access into work areas and will limit access to only those personnel 
necessary to accomplish the specific operations or who have a specific purpose and authorization 
to be on the site. 

2.12.4 Handling of Munitions and Explosives of Concern 
2.12.4.1 Should a MEC item be encountered, only UXO-qualified personnel (UXO 
Technician II or higher) will perform identification of the item and ascertain its condition.  
Similarly, MD will not be handled or touched unless first inspected by UXO-qualified personnel.  
THIS POLICY WILL BE STRICTLY FOLLOWED.  As indicated in Section 3.5.7.17, MEC 
Identification, a minimum of two UXO Technicians, one of which will be a UXO Tech III, must 
be in agreement on the nature and condition of a live item before any action is taken.  If the 
nature of an item remains in question after field evaluation by UXO Technicians, digital images 
of the item will be forwarded to the CESAJ and ZAPATA’s offices for consultation. 

2.12.4.2 The largest munitions item reported to have been used at the FUDS property 
during its operational period is the 100 lb. bomb. However, a World War II era 250 lb. bomb was 
discovered and detonated within MRS R06 in 1999. The discovery of this 250 lb. bomb was 
surmised to be an anomalous finding and use of munitions larger than the 100 lb. bomb is not 
documented or suspected at the Avon Park FUDS sites. ZAPATA will properly and 
safely process and dispose of all UXO, DMM, MEC and MC identified at the Avon Park FUDS 
site according to the PWS. ZAPATA will notify USAESCH and CESAJ personnel immediately 
upon finding any items that are determined to be an explosive hazard. 

2.12.5 Safety Training/Briefing 
ZAPATA safety officers will conduct daily safety meetings before daily operations commence.  
The UXO Tech III may hold a safety stand-down at any time he notes any potential degradation 
of safety or a safety issue that warrants a review. 

2.12.6 Daily General Briefing 
ZAPATA’s supervisor, quality control and safety officers will jointly conduct daily general 
briefings before daily operations commence; these will coincide with the daily safety meetings.  
The daily general briefing will be conducted for all site personnel prior to beginning work.  The 
briefing will cover general site activities, personnel expectations and teaming arrangements, 
coordination requirements, data management requirements, and any relevant topic identified 
since the last briefing.  

2.12.7 Visitor Briefing 
2.12.7.1 Site visitors must receive a safety briefing prior to entering any portion of the project 
site where field activities are being performed.  In addition, site visitors will be escorted at all 
times by UXO-qualified personnel, preferably the SUXOS or UXOSO.  All visitors entering the 
respective Exclusion Zone (EZ) specified for each MRS must have the proper OSHA 
qualifications and be in the required Personal Protective Equipment (PPE). 
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2.12.7.2 Essential personnel and authorized visitors may visit the EZ while MEC 
procedures are being conducted.  All requests for approval as an authorized visitor for entry into 
the EZ during MEC operations must be submitted through the CESAJ for approval.  The request 
shall: 

Describe the purpose of the visit and the tasks to be performed; 
Explain why the tasks must be performed during MEC procedures; 
Specify whether the visit will be a single visit or one in a series of visits; and 
State the frequency of the visits and the time required to perform the task. 

2.12.8 Work Clothing and Sanitation 
PPE and field sanitation practices are addressed in the APP (Appendix D). 

2.12.9 Compliance with Plans and Procedures 
All field operations will be conducted in a systematic manner using proven operating methods 
and techniques.  All UXO-related activities will be conducted under the direction, supervision, 
and observation of the SUXOS or UXO Technician III.  All personnel will strictly adhere to 
approved plans and established procedures.  When operational parameters change and there is a 
corresponding requirement to change procedures or routines, careful evaluation of such changes 
will be conducted by on-site supervisory personnel in close liaison with the ZAPATA Project 
Manager.  Any new course of action or desired change in procedures will be submitted with 
justification on a Field Change Request (Appendix F) to the USAESCH PM, as required.  

2.13 DATA MANAGEMENT PROCEDURES 

2.13.1 Field Data Records 
Field team members will record data and field measurements in non-erasable format in field 
notebooks and on requisite forms.  Types of information and data to be recorded are discussed 
within the context of field operations throughout the Work Plan.  

2.13.2 Site Safety Records 
The site safety record documents safety aspects of the project, including training, inspections, 
and accident and incident reports.  The UXOSO will maintain these records on-site.  Copies may 
be posted on a secure SharePoint® site, if necessary. 
2.13.3 Site Activity Records 
All site personnel / work teams will be required to maintain Site Activity Records.  Site activity 
records include field data and field activity information.  All data is to be delivered as described 
herein, per DID WERS-001.01, and includes maps illustrating the locations of geophysical 
anomalies, dig sheet information, and QC results.  Information pertaining to accountability 
documentation for MEC and MD recovered and explosives used to detonate MEC are discussed 
in detail in Section 5.0 and Appendix L, Scrap Management. 

2.13.4 Data Reduction and Evaluation 
2.13.4.1 Digital Geophysical Data 

ZAPATA’s Project Geophysicist will evaluate digital geophysical data for completeness at the 
end of each field day.  The data will be electronically transferred to ZAPATA’s Golden, 
Colorado office for processing, reduction and interpretation.  Original copies of all raw data will 
be maintained at ZAPATA’s Colorado office.  Determination of the anomalies representing 
potential MEC items will be based on the results of the geophysical system verification and our 
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rationale for anomaly selection.  This geophysical information will be depicted on a map 
(hardcopy or electronic format) that will be provided to the USAESCH and USACE. 
2.13.4.2 Chemical Analytical Data 

Chemical analytical data generated at the primary and quality assurance laboratories will be 
submitted to ZAPATA in electronic format.  ZAPATA will maintain copies of all raw chemical 
analytical data at its Charlotte office.  ZAPATA will reduce the chemical analytical data reported 
in the RI by developing “hits only” tables; these analytical tables will show only those 
constituents that were detected in at least one sample. 

2.14 DEVELOPMENT OF MEC DATA QUALITY OBJECTIVES 

2.14.1 Stakeholders must agree on the type, quantity, and quality of data required for achieving 
an adequate characterization of the nature and extent of MEC/MC; this is often done by 
establishing hypothetical tests during the investigation design.  Because of uncertainties that 
result from sampling variations, decisions made using hypothetical tests will be subject to error; 
commonly referred to as false positives (α) or false negatives (β).  The acceptable level of 
decision error associated with hypothesis testing is defined by the confidence level and statistical 
power; these two parameters are closely related to the two types of probability error, α and β.  
The USEPA recommends minimum performance measures of both confidence level and power.  
The key is to balance the confidence level and power such that the likelihood of making an 
erroneous decision can be minimized. 
2.14.2 ZAPATA has made several assumptions about the type, quantity and quality of data 
required for determining probability and accuracy levels, based on existing site information and 
data requirements for the Visual Sample Plan (VSP).  VSP is a software tool that supports the 
development of a defensible sampling plan based on statistical sampling theory and the statistical 
analysis of sample results to support confident decision making.  Using a somewhat conservative 
approach but, balancing that risk mitigation with achievable project goals, ZAPATA chose a 
low-to-moderate target density and a high probability of target detection (90%) based on the 
analysis of existing data and the likelihood that HE munitions may be present within MRSs (see 
Appendix P).  The approach will provide a statistically-based confidence, which allows for the 
identification of contaminated areas that are distinctly different than the background, and will 
also allow for the determination of the extent of that contamination with a probability error that 
is acceptable to the USACE. 
2.14.3 A formalized method of conducting the process described above is described in EM 200-
1-2, TPP Process (USACE, 1998).  In a phased approach similar to the RI process, the TPP 
process generally includes identifying the MRS project, determining data needs, developing data 
collection options and finalizing the data collection program necessary to achieve established 
project DQOs.  The TPP process allows the DoD to manage the uncertainties associated with this 
project by ensuring the distribution and quantity of MEC/MC is determined using acceptable 
detection methodology and technologies, even in light of potentially unknown site-specific 
historical information. 
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3.0 FIELD INVESTIGATION PLAN 

3.1 OVERALL APPROACH TO MUNITIONS RESPONSE ACTIVITIES 

3.1.1 Overview 
3.1.1.1 ZAPATA’s team will perform all necessary field activities to meet the overall objective 
of this PWS and the DQOs established for this project.  ZAPATA will characterize the nature, 
density, and extent of MEC/MC as described in the CSM for each MRS, per agreed upon 
requirements developed during the TPP.  ZAPATA will also perform an ecological and human 
health risk assessment for the purpose of developing and evaluating effective remedial 
alternatives.  Based on the varying site characteristics of each MRS at Avon Park, ZAPATA will 
conduct a combination of airborne magnetometer surveys, waterborne digital geophysical 
mapping (DGM), analog instrument-assisted intrusive investigations (hereafter referred to as 
mag-and-dig), analog instrument-assisted surface reconnaissance (AIR), and ground-based DGM 
along perpendicular transects at target features and within DGM grids. It is outlined below and 
is described in detail in section 3.3. 
3.1.1.2 Waterborne DGM will be conducted at MRS M01 only along a 1,000 ft stretch of 
Arbuckle Creek in the vicinity of the County Road 64 bridge.  Following the waterborne DGM 
surveys, Zapata will conduct ground-based, intrusive mag-and-dig operations (described in 
Section 3.5.4.8) in a 20 foot wide swath along each creek bank within the same stretch of creek.  
3.1.1.3 There are currently no planned MEC investigation activities for MRSs R03 and R06 as 
these two MRSs were reportedly used only for practice firing of .50 caliber machine guns.  
3.1.1.4 Airborne magnetometer surveys will be completed at MRSs R01, R02, R04, R05, 
R07, R08, M02, and M03 along pre-defined transects within each MRS.  The airborne was 
chosen to provide adequate survey coverage of the large MRSs.  The expected coverage will be 
about 10.7 percent of the total MRS acreage. 
3.1.1.5 In areas where the airborne magnetometer survey cannot be completed due to 
obstructions such as structures, power lines, or wooded areas Zapata will supplement the 
airborne surveys with AIR transects.  Analog geophysical instruments such as the Whites® All-
Metal Detector or Minelab Metal Detector. These data will be used in conjunction with the 
airborne magnetometer data to evaluate anomaly density at the MRSs.  
3.1.1.6 Anomaly densities will be determined at each MRS from the airborne 
magnetometer and AIR data. Once the densities are calculated, ground-based DGM transects 
will be completed along two perpendicular, 1 m by 1,000 ft. transects centered on locations 
determined using the density data.  Data collected along the radial transects will determine 
anomaly density gradients outward from the center of the target area and will help define the 
aerial extent of each target.  Anomalies will be selected from the DGM transect data for intrusive 
investigation to determine the nature of MEC contamination within the target areas.  
3.1.1.7 DGM grids will be established across each MRS based on the anomaly density 
data in areas of low, medium, and high anomaly densities.  Full-coverage DGM will be 
completed across the DGM grids, followed by evaluation of the DGM data, and selection of 
anomalies for intrusive investigation.  
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3.1.1.8 Intrusive investigation of anomalies will be completed by Zapata UXO-qualified 
personnel.  When MEC is discovered, ZAPATA will record its location using Global Positioning 
Systems (GPS).  
3.1.1.9 In MRSs within the Kissimmee Prairie Preserve State Park, park officials agreed 
to allow ZAPATA to clear brush along transects given certain constraints.  The nesting season of 
the Florida Grasshopper Sparrow, May to August, will preclude any brush clearing during this 
time period.  Additionally, entry points for brush clearing will need to be minimized; otherwise, 
site visitors may mistake the cleared transect paths as trails.  As requested by the Kissimmee 
Prairie Preserve State Park, site restoration will be swift.  
3.1.1.10 To evaluate the potential presence of MC at Avon Park, environmental samples 
will be collected at each MRS.  All samples (e.g., soil, sediment and surface water) will be 
collected as discrete samples.  The samples will be analyzed by EPA Method 8330A for 
explosives (which includes PETN and Nitroglycerine) and by EPA Method 6020A for metals 
(aluminum, antimony, barium, copper, lead, and zinc).  ZAPATA will collect discrete soil 
samples from 0 to 2 ft. bgs. 
3.1.1.11 MC samples for lead analysis will be collected at MRSs R03 and R06 only, at the 
locations of the identified former targets that were established during the operational period of 
these MRSs.  The DoD used these PFCs for bomber aircraft machine gun turret firing practice, 
and established flight paths with targets spaced at various locations around the flight path to 
simulate the “pursuit curve” of a beam attack on American bombers by enemy fighter aircraft.  
These targets in relation to the FUDS boundaries of MRS R03 and R06 are shown on Figure 4 in 
Appendix B.  No other MC sampling at these two MRSs is currently planned for the RI/FS.  
Because of the unique situation at these two MRSs, and the historical presence of small firing 
targets, the sampling approach at these two MRSs will entail use of field analytical results (X-ray 
Fluorescence [XRF]) along with confirmation fixed-base laboratory analytical samples.  The 
approach to be used includes:  

Use of a portable XRF field instrument (Niton XL3T600, or equivalent) to field 
screen surface soil (0 to 2 feet of depth) samples at the location of each historical 
target.  The XRF field screening samples will be collected on 100 foot grid nodes 
over a 300 by 300 foot area centered on each former target (an initial 16 XRF samples 
per target). 
Additional XRF field screening of deeper soils will be completed at grid node 
locations where lead screening levels (i.e., RSLs and SCTLs) are exceeded. 
Additionally, XRF field screening will be completed in areas where the field crew 
identifies visible evidence of concentrated .50 caliber projectiles. 
Collection of approximately ten percent (10%) of the XRF samples for fixed base 
laboratory confirmation analytical sampling according to USEPA SW-846 Method 
6200. Confirmation samples will be collected from locations that exhibit low, 
medium, and high XRF lead results to verify the accuracy of the XRF screening.  
The XRF results and fixed-base laboratory confirmation results will be statistically 
compared.  The XRF results will be considered definitive if the Correlation 
Coefficient (r) between the data sets is at least 0.90 or greater.  

Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 3-2 Task Order No. 0008 

Revision 0 

http:3.1.1.11
http:3.1.1.10


    

        

   

     

     

  

    
 

  
 

  

 
     

   
  

 
 

  
     

    
 

 

    
  

  
  

  
 

 

  
  

  

  
  

    
 

Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Field Investigation Plan 

o	 1) Approximately 10% of the XRF samples will be sent to the fixed-base lab 
for correlation analysis.  The same material used for the XRF analysis will be 
used for the fixed-base analytical lab samples.  The lab will be instructed to 
NOT sift, grind or otherwise process the soil samples as this has been found to 
result in skewed analytical results as compared to the XRF analysis for a 
given sample.  All XRF sample material will be retained pending the next 
step. 

o	 2) If the correlation coefficient between the XRF and fixed base confirmation 
samples cannot be attained at .90 or greater, the entire XRF sample set (with 
appropriate QA/QC samples) will be submitted to the analytical laboratory for 
lead analysis to provide a usable and defensible data set.  

If concentrated areas of projectiles are found in or near wetland areas, an appropriate 
quantity of fixed-base laboratory lead samples (to be determined through discussions 
with the PDT) will be collected from sediment and surface water as appropriate.  

3.1.1.12 MC sample locations for all MRSs except R03 and R06 will be based on density 
data from the MEC investigation, MD/MEC evidence and impact craters. ZAPATA will use the 
results of the intrusive investigations, geophysics, multi-media sampling, as well as data 
collected during the previously completed investigations to define the nature and extent of MEC 
and MC contamination. 

3.1.2 Remedial Investigation Goals 
The site characterization goals are to collect sufficient data to determine if MEC or MC poses a 
threat to human health, public safety, or the environment and to determine if removal action, 
remedial action, or no action is appropriate for the MRSs under investigation.  Additionally, the 
RI/FS will further define the areas of suspected MEC occurrence and generate sufficient data to 
allow for risk assessment development and analysis of remedial alternatives, and preparation of a 
Proposed Plan (PP) and DD for each MRS. 

3.1.3 Data Quality Objectives 
3.1.3.1 Data Quality Objectives (DQOs) are statements defining the quality, quantity, and 
type of data required, and the acceptance criteria for those data, necessary to provide an adequate 
database to support project decisions.  To generate data that will meet the project objectives, it is 
necessary to define the types of decisions that will be made and identify the intended use of the 
data in an effort to characterize the residual risk remaining at the project site.  Table 3-1 through 
Table 3-9 presents the DQOs for conducting the RI at Avon Park for all project subtasks except 
MC DQOs; which are provided in Appendix E. 
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Table 3-1 – Munitions and Explosives of Concern Data Quality Objectives – Arbuckle Creek Fuze Disposal Area (MRS M01) 

Final Work Plan for the Remedial Investigation/Feasiblity Study (RI/FS) 
USAF Avon Park Range FUDS, Okeechobee, Osceloa, and Polk Counties

DQO 

Problem 

Statement 

Project 

Goals 

Required 

Information Inputs 

Input 

Boundaries 

Analytical 

Approach
1 

Performance 

Criteria 

Plan for 

Obtaining Data 

Explanation 
Define the problem that 

necessitates the study 
Identify study questions 

Identify data and information 

needed to answer study questions 

Specify the target population and 

define spatial limits 

Develop the logic for drawing 

conclusions from findings 

Specify probability limits for 

false rejections and false 

acceptance decision errors 

Select the plan that meets the 

performance criteria 

MRS Characterization Due to past DoD use, the MRS 
is potentially contaminated with 
MEC that could present 
explosive hazards. 

Identify areas impacted by 
concentrated munitions use 
(e.g., bombing targets), areas 
not impacted by concentrated 
munitions use (e.g., buffer 
area, range fan, or small arms 
firing courses), and identify 
areas where there are no 
known or suspected munitions-
related hazards. 

Determine the spatial extent 
and types of MEC present 
(assumed to be M103 fuze). 

Determine if MEC exposure 
pathways for humans are 
complete. 

Determine if MEC pose an 
explosive risk to humans. 

--------------------------------
Possible Actions: 
Recommend NDAI if no 
unacceptable risks identified. 

Recommend a removal action 
(TCRA or NTCRA). 

Recommend remedial 
alternatives be evaluated in a 
FS. 

Historical information 
concerning DoD use of the 
MRS. 

Results of visual observations 
along transects. 

Analog (density) and/or digital 
(instrument response) 
geophysical data to identify the 
presence of MEC and/or MD. 

Results of intrusive 
investigation of identified 
anomalies. 

Survey of site receptors, 
demographics and land use. 

The horizontal input 
boundaries for MRS M01 are 
defined as the areal extent of 
the investigation area for the 
MRS (i.e., the creek and a 20 
foot swath of each bank 200 
feet upstream and 800 feet 
downstream of the bridge). 

Maximum depths to which 
each type of MEC was 
encountered will be used to 
define the vertical extent for 
that type of MEC. 

Depth of detection for DGM 
data in the creek (i.e., the 
failure criteria) is 7x the 
diameter of a bomb fuze. 

The location and spatial extent 
of MEC will be used to define 
the lateral extent for each type 
of MEC encountered. 

--------------------------------
Constraints:  weather, current 
land use activities. 

A boat-mounted Magnetometer 
survey on nominal 5 foot 
transects in creek 200 feet 
upstream and 800 feet 
downstream of bridge. 
Estimated anomaly densities 
will be based solely on 
geophysical data results as no 
intrusive investigation in the 
creek is planned. 

Identification of potential 
submerged MEC based solely 
on calibration of the 
geophysical instruments using 
ISO equivalent to the M103 
fuze (QC/QA blind seed items 
will be detected and identified 
and an IVS will be completed). 
If no submerged anomalies are 
identified, or if anomalies with 
responses below the M103 fuze 
response criteria, it will be 
assumed no MEC are present. 
If anomalies are identified that 
match the M103 fuze response 
criteria, or are larger than the 
single fuze response criteria, it 
will be assumed that they are 
concentrations of MEC. 

Cart-mounted EM 61 MkII 
DGM in accessible areas, and 
handheld analog metal 
detectors and mag-and-dig in 
remaining areas along a 20 foot 
wide swath of the creek banks. 

Transect pathway positional 
accuracy is +/- 20 %, as an 
average across the MRS. 

Since no intrusive investigation 
of the creek will be completed, 
assumptions about the 
presence/absence of MEC or 
MD will be solely based on the 
results of the aquatic DGM 
survey and the instrument 
response. 

Presence/absence of MEC/MD 
on the creek banks will be 
based on full coverage mag-
and-dig and DGM anomaly 
identification and intrusive 
investigation results. 

To confirm transect data 
achieved the planned design, 
the data will be input into VSP 
and tested to ensure target 
identification goals are met at 
the preferred probability (i.e., 
90% or greater). 

Evaluate all available historical 
data concerning the MRS. 

Utilize a boat platform to 
collect electromagnetic DGM 
data to evaluate anomaly 
density in Arbuckle Creek. 

Visually inspect and determine 
anomaly density within 
transects using analog (mag-
and-dig) and DGM methods 
along creek bank. 

Synthesize anomaly density 
data into figures for PDT 
review. 

Intrusively investigate all 
anomalies along creek banks. 

Since no intrusive investigation 
is planned within the 
submerged portions of 
Arbuckle Creek, nature and 
extent of potential MEC will 
be determined through 
calibration of geophysical 
instruments to the M103 bomb 
fuze and interpretation of 
anomaly densities within the 
creek. 

All anomalies on the creek 
banks will be evaluated as 
possibly indicative of the 
location of MEC and 
intrusively investigated. 

DoD = Department of Defense 
FS = Feasibility Study 
ISO = Industry Standard Objects 
IVS = Instrument Verification Strip 
MRS = Munitions Response Site 
MC = Munitions Constituents 
MD = Munitions Debris 
MEC = Munitions and Explosives of Concern 
NDAI = No DoD Action Indicated 
NTCRA = Non-Time Critical Removal action 
TCRA = Time Critical Removal Action 
1 = Alternative actions will be formulated in the Feasibility Study based on the location and density of MEC, land use, and other data gathered during the investigation and comparison of those data with criteria established herein. 
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Table 3-2 – Munitions and Explosives of Concern Data Quality Objectives – North Restricted Use Area (MRS M02) 

Final Work Plan for the Remedial Investigation/Feasiblity Study (RI/FS) 
USAF Avon Park Range FUDS, Okeechobee, Osceloa, and Polk Counties

DQO 

Problem 

Statement 

Project 

Goals 

Required 

Information Inputs 

Input 

Boundaries 

Analytical 

Approach 

Performance 

Criteria 

Plan for 

Obtaining Data 

Explanation 
Define the problem that 

necessitates the study 
Identify study questions 

Identify data and information 

needed to answer study 

questions 

Specify the target population 

and define spatial limits 

Develop the logic for drawing conclusions 

from findings 

Specify probability limits for false 

rejections and false acceptance 

decision errors 

Select the plan that meets the 

performance criteria 

MRS Characterization Due to past DoD use, the 
MRS is potentially 
contaminated with MEC that 
could present explosive 
hazards. 

Identify areas impacted by 
concentrated munitions use 
(e.g., bombing targets), areas 
not impacted by concentrated 
munitions use (e.g., buffer area, 
range fan, or small arms firing 
courses), and identify areas 

Historical information 
concerning DoD use of the 
MRS. 
Results of visual 
observations along transects 
and in grids. 
Analog (density) and/or 

The horizontal input 
boundaries for MRS R01 are 
defined as the areal extent of 
the investigation area for the 
MRS – 2,785 acres. 
Maximum depths to which 
each type of MEC is 

Twelve meter aerial magnetometer transects; 100 
meter spacing to provide adequate coverage 
(10.7%) of large MRS with sufficient probability 
of detecting a 71 meter radius target area at 90% 
level of confidence. IVS used to calibrate 
sensors. 
AIR along transects where flying precluded. 
Install 200 foot hubs, count/tally anomalies. Use 

Aerial/AIR transect spacing was 
derived to provide a 90% 
confidence level for detecting a 
target area (71.32 meter radius) 
for 4 lb. fragmentation bombs or 
larger. If smaller munitions items 
are found during the RI the 

Evaluate all available 
historical data concerning the 
MRS. 
Visually inspect and 
determine anomaly density 
within transects using 
airborne magnetometer, 

where there are no known or 
suspected munitions-related 
hazards. 
Determine the spatial extent and 
types of MEC present based on 
the 4 lb. fragmentation bomb or 
larger. 
Determine if MEC exposure 
pathways for humans are 

digital (instrument response) 
geophysical data to identify 
the presence of MEC and/or 
MD. 
Results of intrusive 
investigation of identified 
anomalies. 
Survey of site receptors, 
demographics and land use. 

encountered will be used to 
define the vertical extent for 
that type of MEC. 
Depth of detection for DGM 
data (i.e., the failure criteria) 
is 7x the diameter of the 4 
lb., 100 lb., 1,000 lb. and 
2,000 lb. bombs. 
The location and spatial 

results of aerial & AIR surveys to identify 
potential target areas. No individual anomaly 
investigation. Use VSP/GIS tools to ensure 90% 
confidence goal has been met. 
At PDT-selected potential target areas, ground 
based DGM along two 1,000 foot perpendicular 
transects centered on feature. Instrument 
calibration based on response for 4-lb. frag. 
bomb. 
PDT selects low, medium and high density areas, 

confidence level for detecting 
target areas may not be met. 
Required 10.7% of MRS area (298 
acres) or greater must be achieved 
from aerial/AIR surveys. 

Transect pathway positional 
accuracy is +/- 20 %, as an 
average across the MRS. 

analog, and DGM methods. 
Synthesize anomaly density 
data into figures for PDT 
review and anomaly 
selection. 
Select grid placement 
locations. Grids will be 
placed in high, medium, and 
low anomalous areas, based 

complete. 
Determine if MEC pose an 
explosive risk to humans. 

--------------------------------
Possible Actions: 

Recommend NDAI if no 
unacceptable risks identified. 
Recommend a removal action 
(TCRA or NTCRA). 

extent of MEC will be used 
to define the lateral extent 
for each type of MEC 
encountered. 

--------------------------------
Constraints:  weather, current 
land use activities. 

establish grids with full coverage DGM surveys. 
Instrument detection based on response criteria 
described above. Ground-based DGM based on 
probability of detection of 4 lb. frag. bomb. 
If no DGM anomalies, no intrusive investigation. 
Identified anomalies ranked and selected by PDT 
for intrusive investigation based on anomaly 
threshold, decay (Tau) for EM response signal, 
and anomaly shape/background noise. Selection 
biased to largest magnitude anomalies with Tau 

Investigation design parameters are 
included as VSP output in 
Appendix P. Planned approach 
provides 90% probability of 
detecting a 71.32 meter target area 
with bivariate normal distribution, 
400 anomalies/acre above 
background (assuming 5% false 
negative rate and 95% confidence 

on airborne, analog and DGM 
data and discussions with the 
PDT; biased placement of 
percentage of grids to define 
location of potential MEC in 
areas beyond target zone(s). 
Perform DGM in grids and 
radially at target areas. 
Data collection along 2.5 

Recommend remedial 
alternatives be evaluated in a 
FS. 

within 200 to 800, and shape consistent with 
ordnance. 
If excessive anomalies, PDT may apply a 
statistical approach to anomaly selection (TBD). 
Intrusive investigation of all MEC-like anomalies 
and identification of MEC and/or MD found 
there. Ten percent of remaining anomalies 
intrusively investigated. 
The extent beyond the last MEC discovered will 
equal the transect spacing for the area in 
question. 

they have density greater than 
background). 
After completion of aerial 
magnetometer and AIR surveys, 
PDT will convene to determine 
whether confidence level for 
detecting target areas has been met. 
To confirm transect data achieved 
the planned design, the aerial and 
AIR will be evaluated with VSP or 

acres of DGM transects and 
2.2 acres of grids (38 grids). 
Intrusive investigation of all 
MEC-like anomalies and 10 
percent of remaining 
anomalies. Assume 100 
reacquisition/intrusive 
investigations per acre 
equivalent for ground-based 
DGM, 1 

--------------------------------
Alternative actions will be formulated in the 
Feasibility Study based on the location and density 
of MEC, land use, and other data gathered during 
the investigation and comparison of those data with 
criteria established herein. 

GIS tools (as appropriate) to ensure 
target identification goals are met 
at the preferred probability (i.e., 
90% or greater). 

reacquisition/intrusive 
investigations per acre 
equivalent for airborne DGM. 

AIR = Analog Instrument Reconnaissance 
DoD = Department of Defense 
FS = Feasibility Study 
ISO = Industry Standard Objects 
IVS = Instrument Verification Strip 
MRS = Munitions Response Site 
MC = Munitions Constituents 
MD = Munitions Debris 
MEC = Munitions and Explosives of Concern 
NDAI = No DoD Action Indicated 
NTCRA = Non-Time Critical Removal action 
TBD = To Be Determined 
TCRA = Time Critical Removal Action 
1 = Alternative actions will be formulated in the Feasibility Study based on the location and density of MEC, land use, and other data gathered during the investigation and comparison of those data with criteria established herein. 
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Table 3-3 – Munitions and Explosives of Concern Data Quality Objectives – Central Restricted Use Area (MRS M03) 

Final Work Plan for the Remedial Investigation/Feasiblity Study (RI/FS) 
USAF Avon Park Range FUDS, Okeechobee, Osceloa, and Polk Counties

DQO 

Problem 

Statement 

Project 

Goals 

Required 

Information Inputs 

Input 

Boundaries 

Analytical 

Approach 

Performance 

Criteria 

Plan for 

Obtaining Data 

Explanation 
Define the problem that 

necessitates the study 
Identify study questions 

Identify data and 

information needed to 

answer study questions 

Specify the target population 

and define spatial limits 

Develop the logic for drawing conclusions 

from findings 

Specify probability limits for false 

rejections and false acceptance 

decision errors 

Select the plan that meets the 

performance criteria 

MRS Characterization Due to past DoD use, the 
MRS is potentially 
contaminated with MEC that 
could present explosive 
hazards. 

Identify areas impacted by 
concentrated munitions use (e.g., 
bombing targets), areas not impacted 
by concentrated munitions use (e.g., 
buffer area, range fan, or small arms 
firing courses), and identify areas 
where there are no known or 

Historical information 
concerning DoD use of the 
MRS. 
Results of visual 
observations along 
transects and in grids. 
Analog (density) and/or 

The horizontal input 
boundaries for MRS R01 
are defined as the areal 
extent of the investigation 
area for the MRS – 3,575 
acres. 
Maximum depths to which 

Twelve meter aerial magnetometer transects; 100 
meter spacing to provide adequate coverage 
(10.7%) of large MRS with sufficient probability 
of detecting a 71 meter radius target area at 90% 
level of confidence. IVS used to calibrate 
sensors. 
AIR along transects where flying precluded. 
Install 200 foot hubs, count/tally anomalies. Use 

Aerial/AIR transect spacing was 
derived to provide a 90% 
confidence level for detecting a 
target area (71.32 meter radius) 
for 4 lb. fragmentation bombs or 
larger. If smaller munitions 
items are found during the RI 

Evaluate all available 
historical data concerning the 
MRS. 
Visually inspect and 
determine anomaly density 
within transects using 
airborne magnetometer, 

suspected munitions-related hazards. 
Determine the spatial extent and 
types of MEC present based on the 4 
lb. fragmentation bomb or larger. 
Determine if MEC exposure 
pathways for humans are complete. 
Determine if MEC pose an explosive 
risk to humans. 

--------------------------------

digital (instrument 
response) geophysical data 
to identify the presence of 
MEC and/or MD. 
Results of intrusive 
investigation of identified 
anomalies. 
Survey of site receptors, 
demographics and land 

each type of MEC is 
encountered will be used to 
define the vertical extent 
for that type of MEC. 
Depth of detection for 
DGM data (i.e., the failure 
criteria) is 7x the diameter 
of the 4 lb., 100 lb., 1,000 
lb. and 2,000 lb. bombs. 

results of aerial & AIR surveys to identify 
potential target areas. No individual anomaly 
investigation. Use VSP/GIS tools to ensure 90% 
confidence goal has been met. 
At PDT-selected potential target areas, ground 
based DGM along two 1,000 foot perpendicular 
transects centered on feature. Instrument 
calibration based on response for 4-lb. frag. 
bomb. 
PDT selects low, medium and high density areas, 

the confidence level for 
detecting target areas may not 
be met. 

Required 10.7% of MRS area 
(298 acres) or greater must be 
achieved from aerial/AIR surveys. 

Transect pathway positional 
accuracy is +/- 20 %, as an 
average across the MRS. 

analog, and DGM methods. 
Synthesize anomaly density 
data into figures for PDT 
review and anomaly 
selection. 
Select grid placement 
locations. Grids will be 
placed in high, medium, and 
low anomalous areas, based 

Possible Actions: 
Recommend NDAI if no 
unacceptable risks identified. 
Recommend a removal action (TCRA 
or NTCRA). 
Recommend remedial alternatives be 
evaluated in a FS. 

use. The location and spatial 
extent of MEC will be used 
to define the lateral extent 
for each type of MEC 
encountered. 

--------------------------------
Constraints:  weather, 
current land use activities. 

establish grids with full coverage DGM surveys. 
Instrument detection based on response criteria 
described above. Ground-based DGM based on 
probability of detection of 4 lb. frag. bomb. 
If no DGM anomalies, no intrusive investigation. 
Identified anomalies ranked and selected by PDT 
for intrusive investigation based on anomaly 
threshold, decay (Tau) for EM response signal, 
and anomaly shape/background noise. Selection 
biased to largest magnitude anomalies with Tau 
within 200 to 800, and shape consistent with 

Investigation design parameters 
are included as VSP output in 
Appendix P. Planned approach 
provides 90% probability of 
detecting a 71.32 meter target 
area with bivariate normal 
distribution, 400 anomalies/acre 
above background (assuming 5% 
false negative rate and 95% 
confidence they have density 

on airborne, analog and DGM 
data and discussions with the 
PDT; biased placement of 
percentage of grids to define 
location of potential MEC in 
areas beyond target zone(s). 
Perform DGM in grids and 
radially at target areas. 
Data collection along 3.2 
acres of DGM transects and 

ordnance. 
If excessive anomalies, PDT may apply a 
statistical approach to anomaly selection (TBD). 
Intrusive investigation of all MEC-like anomalies 
and identification of MEC and/or MD found 
there. Ten percent of remaining anomalies 
intrusively investigated. 
The extent beyond the last MEC discovered will 
equal the transect spacing for the area in 
question. 

--------------------------------

greater than background). 
After completion of aerial 
magnetometer and AIR surveys, 
PDT will convene to determine 
whether confidence level for 
detecting target areas has been 
met. To confirm transect data 
achieved the planned design, the 
aerial and AIR will be evaluated 
with VSP or GIS tools (as 

2.9 acres of grids (50 grids). 
Intrusive investigation of all 
MEC-like anomalies and 10 
percent of remaining 
anomalies. Assume 100 
reacquisition/intrusive 
investigations per acre 
equivalent for ground-based 
DGM, 1 
reacquisition/intrusive 

Alternative actions will be formulated in the 
Feasibility Study based on the location and density 
of MEC, land use, and other data gathered during 
the investigation and comparison of those data with 
criteria established herein. 

appropriate) to ensure target 
identification goals are met at the 
preferred probability (i.e., 90% 
or greater). 

investigations per acre 
equivalent for airborne DGM. 

AIR = Analog Instrument Reconnaissance 
DoD = Department of Defense 
FS = Feasibility Study 
ISO = Industry Standard Objects 
IVS = Instrument Verification Strip 
MRS = Munitions Response Site 
MC = Munitions Constituents 
MD = Munitions Debris 
MEC = Munitions and Explosives of Concern 
NDAI = No DoD Action Indicated 
NTCRA = Non-Time Critical Removal action 
TBD = To Be Determined 
TCRA = Time Critical Removal Action 
1 = Alternative actions will be formulated in the Feasibility Study based on the location and density of MEC, land use, and other data gathered during the investigation and comparison of those data with criteria established herein. 
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Table 3-4 – Munitions and Explosives of Concern Data Quality Objectives – Target XI – Land Skip Bombing Target (MRS R01) 

Final Work Plan for the Remedial Investigation/Feasiblity Study (RI/FS) 
USAF Avon Park Range FUDS, Okeechobee, Osceloa, and Polk Counties

DQO 

Problem 

Statement 

Project 

Goals 

Required 

Information Inputs 

Input 

Boundaries 

Analytical 

Approach 

Performance 

Criteria 

Plan for 

Obtaining Data 

Explanation 
Define the problem that 

necessitates the study 
Identify study questions 

Identify data and 

information needed to 

answer study questions 

Specify the target 

population and define 

spatial limits 

Develop the logic for drawing conclusions 

from findings 

Specify probability limits for false 

rejections and false acceptance 

decision errors 

Select the plan that meets the 

performance criteria 

MRS Characterization Due to past DoD use, the 
MRS is potentially 
contaminated with MEC 
that could present 
explosive hazards. 

Identify areas impacted by 
concentrated munitions use (e.g., 
bombing targets), areas not 
impacted by concentrated 
munitions use (e.g., buffer area, 
range fan, or small arms firing 
courses), and identify areas where 

Historical information 
concerning DoD use of the 
MRS. 

Results of visual 
observations along 
transects and in grids. 

The horizontal input 
boundaries for MRS R01 
are defined as the areal 
extent of the investigation 
area for the MRS – 649 
acres. 

Twelve meter aerial magnetometer transects; 100 
meter spacing to provide adequate coverage 
(10.7%) of large MRS with sufficient probability 
of detecting a 71 meter radius target area at 90% 
level of confidence. IVS used to calibrate 
sensors. 
AIR along transects where flying precluded. 
Install 200 foot hubs, count/tally anomalies. Use 

Aerial/AIR transect spacing was 
derived to provide a 90% 
confidence level for detecting a 
target area (71.32 meter radius) 
for 4 lb. fragmentation bombs or 
larger. If smaller munitions items 
are found during the RI the 

Evaluate all available historical 
data concerning the MRS. 

Visually inspect and determine 
anomaly density within transects 
using airborne magnetometer, 
analog, and DGM methods. 

there are no known or suspected 
munitions-related hazards. 

Determine the spatial extent and 
types of MEC present based on 
the 4 lb. fragmentation bomb or 
larger. 

Determine if MEC exposure 

Analog (density) and/or 
digital (instrument 
response) geophysical data 
to identify the presence of 
MEC and/or MD. 

Results of intrusive 
investigation of identified 

Maximum depths to which 
each type of MEC is 
encountered will be used 
to define the vertical 
extent for that type of 
MEC. 

Depth of detection for 
DGM data (i.e., the failure 

results of aerial & AIR surveys to identify 
potential target areas. No individual anomaly 
investigation. Use VSP/GIS tools to ensure 90% 
confidence goal has been met. 
At PDT-selected potential target areas, ground 
based DGM along two 1,000 foot perpendicular 
transects centered on feature. Instrument 
calibration based on response for 4-lb. frag. 
bomb. 
PDT selects low, medium and high density areas, 

confidence level for detecting 
target areas may not be met. 
Required 10.7% of MRS area 
(298 acres) or greater must be 
achieved from aerial/AIR 
surveys. 
Transect pathway positional 
accuracy is +/- 20 %, as an 
average across the MRS. 

Synthesize anomaly density data 
into figures for PDT review and 
anomaly selection. 

Select grid placement locations. 
Grids will be placed in high, 
medium, and low anomalous 
areas, based on airborne, analog 

pathways for humans are 
complete. 

Determine if MEC pose an 
explosive risk to humans. 

--------------------------------
Possible Actions: 

Recommend NDAI if no 
unacceptable risks identified. 

anomalies. 

Survey of site receptors, 
demographics and land 
use. 

criteria) is 7x the diameter 
of the 4 lb., 100 lb., 1,000 
lb. and 2,000 lb. bombs. 

The location and spatial 
extent of MEC will be 
used to define the lateral 
extent for each type of 
MEC encountered. 

establish grids with full coverage DGM surveys. 
Instrument detection based on response criteria 
described above. Ground-based DGM based on 
probability of detection of 4 lb. frag. bomb. 
If no DGM anomalies, no intrusive investigation. 
Identified anomalies ranked and selected by PDT 
for intrusive investigation based on anomaly 
threshold, decay (Tau) for EM response signal, 
and anomaly shape/background noise. Selection 
biased to largest magnitude anomalies with Tau 

Investigation design parameters 
are included as VSP output in 
Appendix P. Planned approach 
provides 90% probability of 
detecting a 71.32 meter target 
area with bivariate normal 
distribution, 400 anomalies/acre 
above background (assuming 5% 
false negative rate and 95% 

and DGM data and discussions 
with the PDT; biased placement of 
percentage of grids to define 
location of potential MEC in areas 
beyond target zone(s). 

Perform DGM in grids and 
radially at target areas. 

Recommend a removal action 
(TCRA or NTCRA). 

Recommend remedial alternatives 
be evaluated in a FS. 

--------------------------------
Constraints:  weather, 
current land use activities. 

within 200 to 800, and shape consistent with 
ordnance. 
If excessive anomalies, PDT may apply a 
statistical approach to anomaly selection (TBD). 
Intrusive investigation of all MEC-like anomalies 
and identification of MEC and/or MD found 
there. Ten percent of remaining anomalies 
intrusively investigated. 
The extent beyond the last MEC discovered will 
equal the transect spacing for the area in 
question. 

confidence they have density 
greater than background). 
After completion of aerial 
magnetometer and AIR surveys, 
PDT will convene to determine 
whether confidence level for 
detecting target areas has been 
met. To confirm transect data 
achieved the planned design, the 
aerial and AIR will be evaluated 

Data collection along 0.6 acres of 
DGM transects and 0.3 acres of 
grids (five grids). 

Intrusive investigation of all MEC-
like anomalies and 10 percent of 
remaining anomalies. Assume 100 
reacquisition/intrusive 
investigations per acre equivalent 
for ground-based DGM, 1 

--------------------------------
Alternative actions will be formulated in the 
Feasibility Study based on the location and density 
of MEC, land use, and other data gathered during 
the investigation and comparison of those data with 
criteria established herein. 

with VSP or GIS tools (as 
appropriate) to ensure target 
identification goals are met at the 
preferred probability (i.e., 90% or 
greater). 

reacquisition/intrusive 
investigations per acre equivalent 
for airborne DGM. 

AIR = Analog Instrument Reconnaissance 
DoD = Department of Defense 
FS = Feasibility Study 
ISO = Industry Standard Objects 
IVS = Instrument Verification Strip 
MRS = Munitions Response Site 
MC = Munitions Constituents 
MD = Munitions Debris 
MEC = Munitions and Explosives of Concern 
NDAI = No DoD Action Indicated 
NTCRA = Non-Time Critical Removal action 
TBD = To Be Determined 
TCRA = Time Critical Removal Action 
1 = Alternative actions will be formulated in the Feasibility Study based on the location and density of MEC, land use, and other data gathered during the investigation and comparison of those data with criteria established herein. 
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Table 3-5 – Munitions and Explosives of Concern Data Quality Objectives – Target XII – Combination Bombing and Gunnery Range (MRS R02) 

Final Work Plan for the Remedial Investigation/Feasiblity Study (RI/FS) 
USAF Avon Park Range FUDS, Okeechobee, Osceloa, and Polk Counties

DQO 

Problem 

Statement 

Project 

Goals 

Required 

Information Inputs 

Input 

Boundaries 

Analytical 

Approach 

Performance 

Criteria 

Plan for 

Obtaining Data 

Explanation 
Define the problem that 

necessitates the study 
Identify study questions 

Identify data and 

information needed to 

answer study questions 

Specify the target 

population and define 

spatial limits 

Develop the logic for drawing conclusions 

from findings 

Specify probability limits for false 

rejections and false acceptance 

decision errors 

Select the plan that meets the 

performance criteria 

MRS Characterization Due to past DoD use, the MRS 
is potentially contaminated with 
MEC that could present 
explosive hazards. 

Identify areas impacted by 
concentrated munitions use 
(e.g., bombing targets), areas 
not impacted by concentrated 
munitions use (e.g., buffer area, 
range fan, or small arms firing 
courses), and identify areas 

Historical information 
concerning DoD use of 
the MRS. 

Results of visual 
observations along 
transects and in grids. 

The horizontal input 
boundaries for MRS R01 
are defined as the areal 
extent of the 
investigation area for the 
MRS – 649 acres. 

Twelve meter aerial magnetometer transects; 100 
meter spacing to provide adequate coverage 
(10.7%) of large MRS with sufficient probability 
of detecting a 71 meter radius target area at 90% 
level of confidence. IVS used to calibrate 
sensors. 
AIR along transects where flying precluded. 
Install 200 foot hubs, count/tally anomalies. Use 

Aerial/AIR transect spacing was 
derived to provide a 90% 
confidence level for detecting a 
target area (71.32 meter radius) 
for 4 lb. fragmentation bombs 
or larger. If smaller munitions 
items are found during the RI 

Evaluate all available historical 
data concerning the MRS. 

Visually inspect and determine 
anomaly density within 
transects using airborne 
magnetometer, analog, and 

where there are no known or 
suspected munitions-related 
hazards. 

Determine the spatial extent and 
types of MEC present based on 
the 4 lb. fragmentation bomb or 
larger. 

Analog (density) and/or 
digital (instrument 
response) geophysical 
data to identify the 
presence of MEC and/or 
MD. 

Results of intrusive 

Maximum depths to 
which each type of MEC 
is encountered will be 
used to define the vertical 
extent for that type of 
MEC. 

Depth of detection for 
DGM data (i.e., the 

results of aerial & AIR surveys to identify 
potential target areas. No individual anomaly 
investigation. Use VSP/GIS tools to ensure 90% 
confidence goal has been met. 
At PDT-selected potential target areas, ground 
based DGM along two 1,000 foot perpendicular 
transects centered on feature. Instrument 
calibration based on response for 4-lb. frag. 
bomb. 
PDT selects low, medium and high density areas, 

the confidence level for 
detecting target areas may not 
be met. 
Required 10.7% of MRS area 
(298 acres) or greater must be 
achieved from aerial/AIR 
surveys. 
Transect pathway positional 
accuracy is +/- 20 %, as an 

DGM methods. 

Synthesize anomaly density 
data into figures for PDT 
review and anomaly selection. 

Select grid placement 
locations. Grids will be placed 
in high, medium, and low 

Determine if MEC exposure 
pathways for humans are 
complete. 

Determine if MEC pose an 
explosive risk to humans. 

--------------------------------
Possible Actions: 

Recommend NDAI if no 

investigation of identified 
anomalies. 

Survey of site receptors, 
demographics and land 
use. 

failure criteria) is 7x the 
diameter of the 4 lb., 100 
lb., 1,000 lb. and 2,000 
lb. bombs. 

The location and spatial 
extent of MEC will be 
used to define the lateral 
extent for each type of 

establish grids with full coverage DGM surveys. 
Instrument detection based on response criteria 
described above. Ground-based DGM based on 
probability of detection of 4 lb. frag. bomb. 
If no DGM anomalies, no intrusive investigation. 
Identified anomalies ranked and selected by PDT 
for intrusive investigation based on anomaly 
threshold, decay (Tau) for EM response signal, 
and anomaly shape/background noise. Selection 
biased to largest magnitude anomalies with Tau 

average across the MRS. 
Investigation design parameters 
are included as VSP output in 
Appendix P. Planned approach 
provides 90% probability of 
detecting a 71.32 meter target 
area with bivariate normal 
distribution, 400 anomalies/acre 
above background (assuming 5% 

anomalous areas, based on 
airborne, analog and DGM 
data and discussions with the 
PDT; biased placement of 
percentage of grids to define 
location of potential MEC in 
areas beyond target zone(s). 

Perform DGM in grids and 
unacceptable risks identified. 

Recommend a removal action 
(TCRA or NTCRA). 

Recommend remedial 
alternatives be evaluated in a 
FS. 

MEC encountered. 
--------------------------------
Constraints:  weather, 
current land use activities. 

within 200 to 800, and shape consistent with 
ordnance. 
If excessive anomalies, PDT may apply a 
statistical approach to anomaly selection (TBD). 
Intrusive investigation of all MEC-like anomalies 
and identification of MEC and/or MD found 
there. Ten percent of remaining anomalies 
intrusively investigated. 
The extent beyond the last MEC discovered will 
equal the transect spacing for the area in 
question. 

false negative rate and 95% 
confidence they have density 
greater than background). 
After completion of aerial 
magnetometer and AIR surveys, 
PDT will convene to determine 
whether confidence level for 
detecting target areas has been 
met. To confirm transect data 
achieved the planned design, the 

radially at target areas. 

Data collection along 0.6 acres 
of DGM transects and 0.3 acres 
of grids (five grids). 

Intrusive investigation of all 
MEC-like anomalies and 10 
percent of remaining 
anomalies. Assume 100 

--------------------------------
Alternative actions will be formulated in the 
Feasibility Study based on the location and density 
of MEC, land use, and other data gathered during 
the investigation and comparison of those data with 
criteria established herein. 

aerial and AIR will be evaluated 
with VSP or GIS tools (as 
appropriate) to ensure target 
identification goals are met at 
the preferred probability (i.e., 
90% or greater). 

reacquisition/intrusive 
investigations per acre 
equivalent for ground-based 
DGM, 1 reacquisition/intrusive 
investigations per acre 
equivalent for airborne DGM. 

AIR = Analog Instrument Reconnaissance 
DoD = Department of Defense 
FS = Feasibility Study 
ISO = Industry Standard Objects 
IVS = Instrument Verification Strip 
MRS = Munitions Response Site 
MC = Munitions Constituents 
MD = Munitions Debris 
MEC = Munitions and Explosives of Concern 
NDAI = No DoD Action Indicated 
NTCRA = Non-Time Critical Removal action 
TBD = To Be Determined 
TCRA = Time Critical Removal Action 
1 = Alternative actions will be formulated in the Feasibility Study based on the location and density of MEC, land use, and other data gathered during the investigation and comparison of those data with criteria established herein. Zapata Incorporated 
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Table 3-6 – Munitions and Explosives of Concern Data Quality Objectives – Target XIII – Practice Bombing Target (MRS R04) 

Final Work Plan for the Remedial Investigation/Feasiblity Study (RI/FS) 
USAF Avon Park Range FUDS, Okeechobee, Osceloa, and Polk Counties

DQO 

Problem 

Statement 

Project 

Goals 

Required 

Information Inputs 

Input 

Boundaries 

Analytical 

Approach 

Performance 

Criteria 

Plan for 

Obtaining Data 

Explanation 
Define the problem that 

necessitates the study 
Identify study questions 

Identify data and 

information needed to 

answer study questions 

Specify the target 

population and define 

spatial limits 

Develop the logic for drawing conclusions 

from findings 

Specify probability limits for false 

rejections and false acceptance 

decision errors 

Select the plan that meets the 

performance criteria 

MRS Characterization Due to past DoD use, the 
MRS is potentially 
contaminated with MEC that 
could present explosive 
hazards. 

Identify areas impacted by 
concentrated munitions use 
(e.g., bombing targets), areas 
not impacted by concentrated 
munitions use (e.g., buffer 
area, range fan, or small arms 
firing courses), and identify 

Historical information 
concerning DoD use of 
the MRS. 

Results of visual 
observations along 
transects and in grids. 

The horizontal input 
boundaries for MRS R01 
are defined as the areal 
extent of the 
investigation area for the 
MRS – 649 acres. 

Twelve meter aerial magnetometer transects; 100 
meter spacing to provide adequate coverage 
(10.7%) of large MRS with sufficient probability 
of detecting a 71 meter radius target area at 90% 
level of confidence. IVS used to calibrate 
sensors. 
AIR along transects where flying precluded. 
Install 200 foot hubs, count/tally anomalies. Use 

Aerial/AIR transect spacing was 
derived to provide a 90% 
confidence level for detecting a 
target area (71.32 meter radius) 
for 4 lb. fragmentation bombs or 
larger. If smaller munitions items 
are found during the RI the 

Evaluate all available historical 
data concerning the MRS. 
Visually inspect and determine 
anomaly density within transects 
using airborne magnetometer, 
analog, and DGM methods. 
Synthesize anomaly density data 

areas where there are no 
known or suspected munitions-
related hazards. 

Determine the spatial extent 
and types of MEC present 
based on the 4 lb. 
fragmentation bomb or larger. 

Analog (density) and/or 
digital (instrument 
response) geophysical 
data to identify the 
presence of MEC and/or 
MD. 

Results of intrusive 

Maximum depths to 
which each type of MEC 
is encountered will be 
used to define the vertical 
extent for that type of 
MEC. 

Depth of detection for 
DGM data (i.e., the 

results of aerial & AIR surveys to identify 
potential target areas. No individual anomaly 
investigation. Use VSP/GIS tools to ensure 90% 
confidence goal has been met. 
At PDT-selected potential target areas, ground 
based DGM along two 1,000 foot perpendicular 
transects centered on feature. Instrument 
calibration based on response for 4-lb. frag. 
bomb. 
PDT selects low, medium and high density areas, 

confidence level for detecting 
target areas may not be met. 
Required 10.7% of MRS area (298 
acres) or greater must be achieved 
from aerial/AIR surveys. 
Transect pathway positional 
accuracy is +/- 20 %, as an 
average across the MRS. 

Investigation design parameters are 

into figures for PDT review and 
anomaly selection. 
Select grid placement locations. 
Grids will be placed in high, 
medium, and low anomalous 
areas, based on airborne, analog 
and DGM data and discussions 
with the PDT; biased placement 
of percentage of grids to define 

Determine if MEC exposure 
pathways for humans are 
complete. 

Determine if MEC pose an 
explosive risk to humans. 

--------------------------------
Possible Actions: 

Recommend NDAI if no 

investigation of identified 
anomalies. 

Survey of site receptors, 
demographics and land 
use. 

failure criteria) is 7x the 
diameter of the 4 lb., 100 
lb., 1,000 lb. and 2,000 
lb. bombs. 

The location and spatial 
extent of MEC will be 
used to define the lateral 
extent for each type of 

establish grids with full coverage DGM surveys. 
Instrument detection based on response criteria 
described above. Ground-based DGM based on 
probability of detection of 4 lb. frag. bomb. 
If no DGM anomalies, no intrusive investigation. 
Identified anomalies ranked and selected by PDT 
for intrusive investigation based on anomaly 
threshold, decay (Tau) for EM response signal, 
and anomaly shape/background noise. Selection 
biased to largest magnitude anomalies with Tau 

included as VSP output in 
Appendix P. Planned approach 
provides 90% probability of 
detecting a 71.32 meter target area 
with bivariate normal distribution, 
400 anomalies/acre above 
background (assuming 5% false 
negative rate and 95% confidence 
they have density greater than 

location of potential MEC in 
areas beyond target zone(s). 
Perform DGM in grids and 
radially at target areas. 
Data collection along 0.6 acres of 
DGM transects and 0.3 acres of 
grids (five grids). 
Intrusive investigation of all 
MEC-like anomalies and 10 

unacceptable risks identified. 

Recommend a removal action 
(TCRA or NTCRA). 

Recommend remedial 
alternatives be evaluated in a 
FS. 

MEC encountered. 
--------------------------------
Constraints:  weather, 
current land use activities. 

within 200 to 800, and shape consistent with 
ordnance. 
If excessive anomalies, PDT may apply a 
statistical approach to anomaly selection (TBD). 
Intrusive investigation of all MEC-like anomalies 
and identification of MEC and/or MD found 
there. Ten percent of remaining anomalies 
intrusively investigated. 
The extent beyond the last MEC discovered will 
equal the transect spacing for the area in 
question. 

background). 
After completion of aerial 
magnetometer and AIR surveys, 
PDT will convene to determine 
whether confidence level for 
detecting target areas has been met. 
To confirm transect data achieved 
the planned design, the aerial and 
AIR will be evaluated with VSP or 
GIS tools (as appropriate) to ensure 

percent of remaining anomalies. 
Assume 100 
reacquisition/intrusive 
investigations per acre equivalent 
for ground-based DGM, 1 
reacquisition/intrusive 
investigations per acre equivalent 
for airborne DGM. 

--------------------------------
Alternative actions will be formulated in the 
Feasibility Study based on the location and density 
of MEC, land use, and other data gathered during 
the investigation and comparison of those data with 
criteria established herein. 

target identification goals are met 
at the preferred probability (i.e., 
90% or greater). 

AIR = Analog Instrument Reconnaissance 
DoD = Department of Defense 
FS = Feasibility Study 
ISO = Industry Standard Objects 
IVS = Instrument Verification Strip 
MRS = Munitions Response Site 
MC = Munitions Constituents 
MD = Munitions Debris 
MEC = Munitions and Explosives of Concern 
NDAI = No DoD Action Indicated 
NTCRA = Non-Time Critical Removal action 
TBD = To Be Determined 
TCRA = Time Critical Removal Action 
1 = Alternative actions will be formulated in the Feasibility Study based on the location and density of MEC, land use, and other data gathered during the investigation and comparison of those data with criteria established herein. 
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Table 3-7 – Munitions and Explosives of Concern Data Quality Objectives – Target XIV – Practice Bombing Target (MRS R05) 

Final Work Plan for the Remedial Investigation/Feasiblity Study (RI/FS) 
USAF Avon Park Range FUDS, Okeechobee, Osceloa, and Polk Counties

DQO 

Problem 

Statement 

Project 

Goals 

Required 

Information Inputs 

Input 

Boundaries 

Analytical 

Approach 

Performance 

Criteria 

Plan for 

Obtaining Data 

Explanation 
Define the problem that 

necessitates the study 
Identify study questions 

Identify data and information 

needed to answer study 

questions 

Specify the target 

population and define 

spatial limits 

Develop the logic for drawing conclusions from 

findings 

Specify probability limits for false 

rejections and false acceptance decision 

errors 

Select the plan that meets the 

performance criteria 

MRS Characterization Due to past DoD use, the MRS is 
potentially contaminated with 
MEC that could present explosive 
hazards. 

Identify areas impacted by 
concentrated munitions use 
(e.g., bombing targets), areas 
not impacted by 
concentrated munitions use 
(e.g., buffer area, range fan, 
or small arms firing 

Historical information 
concerning DoD use of the 
MRS. 

Results of visual 
observations along transects 
and in grids. 

The horizontal input 
boundaries for MRS 
R01 are defined as the 
areal extent of the 
investigation area for 
the MRS – 649 acres. 

Twelve meter aerial magnetometer transects; 100 
meter spacing to provide adequate coverage 
(10.7%) of large MRS with sufficient probability 
of detecting a 71 meter radius target area at 90% 
level of confidence. IVS used to calibrate sensors. 
AIR along transects where flying precluded. 
Install 200 foot hubs, count/tally anomalies. Use 
results of aerial & AIR surveys to identify 

Aerial/AIR transect spacing was 
derived to provide a 90% confidence 
level for detecting a target area (71.32 
meter radius) for 4 lb. fragmentation 
bombs or larger. If smaller munitions 
items are found during the RI the 
confidence level for detecting target 

Evaluate all available 
historical data concerning 
the MRS. 
Visually inspect and 
determine anomaly density 
within transects using 
airborne magnetometer, 

courses), and identify areas 
where there are no known or 
suspected munitions-related 
hazards. 

Determine the spatial extent 
and types of MEC present 
based on the 4 lb. 
fragmentation bomb or 
larger. 

Analog (density) and/or 
digital (instrument response) 
geophysical data to identify 
the presence of MEC and/or 
MD. 

Results of intrusive 
investigation of identified 
anomalies. 

Maximum depths to 
which each type of 
MEC is encountered 
will be used to define 
the vertical extent for 
that type of MEC. 

Depth of detection for 
DGM data (i.e., the 
failure criteria) is 7x 

potential target areas. No individual anomaly 
investigation. Use VSP/GIS tools to ensure 90% 
confidence goal has been met. 
At PDT-selected potential target areas, ground 
based DGM along two 1,000 foot perpendicular 
transects centered on feature. Instrument 
calibration based on response for 4-lb. frag. bomb. 
PDT selects low, medium and high density areas, 
establish grids with full coverage DGM surveys. 
Instrument detection based on response criteria 
described above. Ground-based DGM based on 

areas may not be met. 
Required 10.7% of MRS area (298 

acres) or greater must be achieved from 
aerial/AIR surveys. 

Transect pathway positional 
accuracy is +/- 20 %, as an average 
across the MRS. 

Investigation design parameters are 
included as VSP output in Appendix P. 
Planned approach provides 90% 

analog, and DGM methods. 
Synthesize anomaly density 
data into figures for PDT 
review and anomaly 
selection. 
Select grid placement 
locations. Grids will be 
placed in high, medium, and 
low anomalous areas, based 
on airborne, analog and 

Determine if MEC exposure 
pathways for humans are 
complete. 

Determine if MEC pose an 
explosive risk to humans. 

--------------------------------

Survey of site receptors, 
demographics and land use. 

the diameter of the 4 
lb., 100 lb., 1,000 lb. 
and 2,000 lb. bombs. 

The location and 
spatial extent of MEC 
will be used to define 
the lateral extent for 

probability of detection of 4 lb. frag. bomb. 
If no DGM anomalies, no intrusive investigation. 
Identified anomalies ranked and selected by PDT 
for intrusive investigation based on anomaly 
threshold, decay (Tau) for EM response signal, 
and anomaly shape/background noise. Selection 
biased to largest magnitude anomalies with Tau 
within 200 to 800, and shape consistent with 
ordnance. 

probability of detecting a 71.32 meter 
target area with bivariate normal 
distribution, 400 anomalies/acre above 
background (assuming 5% false 
negative rate and 95% confidence they 
have density greater than background). 
After completion of aerial 
magnetometer and AIR surveys, PDT 

DGM data and discussions 
with the PDT; biased 
placement of percentage of 
grids to define location of 
potential MEC in areas 
beyond target zone(s). 
Perform DGM in grids and 
radially at target areas. 

Possible Actions: 
Recommend NDAI if no 
unacceptable risks identified. 

Recommend a removal 
action (TCRA or NTCRA). 

Recommend remedial 
alternatives be evaluated in a 
FS. 

each type of MEC 
encountered. 

-----------------------------
---
Constraints:  weather, 
current land use 
activities. 

If excessive anomalies, PDT may apply a 
statistical approach to anomaly selection (TBD). 
Intrusive investigation of all MEC-like anomalies 
and identification of MEC and/or MD found there. 
Ten percent of remaining anomalies intrusively 
investigated. 
The extent beyond the last MEC discovered will 
equal the transect spacing for the area in question. 

--------------------------------
Alternative actions will be formulated in the 
Feasibility Study based on the location and density 

will convene to determine whether 
confidence level for detecting target 
areas has been met. To confirm 
transect data achieved the planned 
design, the aerial and AIR will be 
evaluated with VSP or GIS tools (as 
appropriate) to ensure target 
identification goals are met at the 
preferred probability (i.e., 90% or 
greater). 

Data collection along 0.6 
acres of DGM transects and 
0.3 acres of grids (five 
grids). 
Intrusive investigation of all 
MEC-like anomalies and 10 
percent of remaining 
anomalies. Assume 100 
reacquisition/intrusive 
investigations per acre 

of MEC, land use, and other data gathered during the 
investigation and comparison of those data with 
criteria established herein. 

equivalent for ground-based 
DGM, 1 
reacquisition/intrusive 
investigations per acre 
equivalent for airborne 
DGM. 

AIR = Analog Instrument Reconnaissance 
DoD = Department of Defense 
FS = Feasibility Study 
ISO = Industry Standard Objects 
IVS = Instrument Verification Strip 
MRS = Munitions Response Site 
MC = Munitions Constituents 
MD = Munitions Debris 
MEC = Munitions and Explosives of Concern 
NDAI = No DoD Action Indicated 
NTCRA = Non-Time Critical Removal action 
TBD = To Be Determined 
TCRA = Time Critical Removal Action 
1 = Alternative actions will be formulated in the Feasibility Study based on the location and density of MEC, land use, and other data gathered during the investigation and comparison of those data with criteria established herein. Zapata Incorporated 
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Table 3-8 – Munitions and Explosives of Concern Data Quality Objectives – Target XV – Practice Bombing Target (MRS R07) 

Final Work Plan for the Remedial Investigation/Feasiblity Study (RI/FS) 
USAF Avon Park Range FUDS, Okeechobee, Osceloa, and Polk Counties

DQO 

Problem 

Statement 

Project 

Goals 

Required 

Information Inputs 

Input 

Boundaries 

Analytical 

Approach 

Performance 

Criteria 

Plan for 

Obtaining Data 

Explanation 
Define the problem that 

necessitates the study 
Identify study questions 

Identify data and information 

needed to answer study 

questions 

Specify the target 

population and define 

spatial limits 

Develop the logic for drawing conclusions 

from findings 

Specify probability limits for false 

rejections and false acceptance 

decision errors 

Select the plan that meets the 

performance criteria 

MRS Characterization Due to past DoD use, the MRS 
is potentially contaminated with 
MEC that could present 
explosive hazards. 

Identify areas impacted by 
concentrated munitions use 
(e.g., bombing targets), 
areas not impacted by 
concentrated munitions use 
(e.g., buffer area, range fan, 
or small arms firing 

Historical information 
concerning DoD use of the 
MRS. 

Results of visual 
observations along 
transects and in grids. 

The horizontal input 
boundaries for MRS R01 
are defined as the areal 
extent of the 
investigation area for the 
MRS – 649 acres. 

Twelve meter aerial magnetometer transects; 100 
meter spacing to provide adequate coverage 
(10.7%) of large MRS with sufficient probability 
of detecting a 71 meter radius target area at 90% 
level of confidence. IVS used to calibrate 
sensors. 
AIR along transects where flying precluded. 
Install 200 foot hubs, count/tally anomalies. Use 

Aerial/AIR transect spacing was 
derived to provide a 90% 
confidence level for detecting a 
target area (71.32 meter radius) 
for 4 lb. fragmentation bombs or 
larger. If smaller munitions 
items are found during the RI the 

Evaluate all available 
historical data concerning 
the MRS. 
Visually inspect and 
determine anomaly density 
within transects using 
airborne magnetometer, 

courses), and identify areas 
where there are no known 
or suspected munitions-
related hazards. 

Determine the spatial extent 
and types of MEC present 
based on the 4 lb. 
fragmentation bomb or 
larger. 

Analog (density) and/or 
digital (instrument 
response) geophysical data 
to identify the presence of 
MEC and/or MD. 

Results of intrusive 
investigation of identified 
anomalies. 

Maximum depths to 
which each type of MEC 
is encountered will be 
used to define the vertical 
extent for that type of 
MEC. 

Depth of detection for 
DGM data (i.e., the 
failure criteria) is 7x the 

results of aerial & AIR surveys to identify 
potential target areas. No individual anomaly 
investigation. Use VSP/GIS tools to ensure 90% 
confidence goal has been met. 
At PDT-selected potential target areas, ground 
based DGM along two 1,000 foot perpendicular 
transects centered on feature. Instrument 
calibration based on response for 4-lb. frag. 
bomb. 
PDT selects low, medium and high density areas, 
establish grids with full coverage DGM surveys. 

confidence level for detecting 
target areas may not be met. 

Required 10.7% of MRS area 
(298 acres) or greater must be 
achieved from aerial/AIR surveys. 

Transect pathway positional 
accuracy is +/- 20 %, as an 
average across the MRS. 

Investigation design parameters 
are included as VSP output in 

analog, and DGM methods. 
Synthesize anomaly density 
data into figures for PDT 
review and anomaly 
selection. 
Select grid placement 
locations. Grids will be 
placed in high, medium, and 
low anomalous areas, based 
on airborne, analog and 

Determine if MEC 
exposure pathways for 
humans are complete. 

Determine if MEC pose an 
explosive risk to humans. 

--------------------------------
Possible Actions: 

Survey of site receptors, 
demographics and land use. 

diameter of the 4 lb., 100 
lb., 1,000 lb. and 2,000 
lb. bombs. 

The location and spatial 
extent of MEC will be 
used to define the lateral 
extent for each type of 
MEC encountered. 

Instrument detection based on response criteria 
described above. Ground-based DGM based on 
probability of detection of 4 lb. frag. bomb. 
If no DGM anomalies, no intrusive investigation. 
Identified anomalies ranked and selected by PDT 
for intrusive investigation based on anomaly 
threshold, decay (Tau) for EM response signal, 
and anomaly shape/background noise. Selection 
biased to largest magnitude anomalies with Tau 
within 200 to 800, and shape consistent with 

Appendix P. Planned approach 
provides 90% probability of 
detecting a 71.32 meter target 
area with bivariate normal 
distribution, 400 anomalies/acre 
above background (assuming 5% 
false negative rate and 95% 
confidence they have density 
greater than background). 

DGM data and discussions 
with the PDT; biased 
placement of percentage of 
grids to define location of 
potential MEC in areas 
beyond target zone(s). 
Perform DGM in grids and 
radially at target areas. 
Data collection along 2.5 

Recommend NDAI if no 
unacceptable risks 
identified. 

Recommend a removal 
action (TCRA or NTCRA). 

Recommend remedial 
alternatives be evaluated in 
a FS. 

--------------------------------
Constraints:  weather, 
current land use activities. 

ordnance. 
If excessive anomalies, PDT may apply a 
statistical approach to anomaly selection (TBD). 
Intrusive investigation of all MEC-like 
anomalies and identification of MEC and/or MD 
found there. Ten percent of remaining 
anomalies intrusively investigated. 
The extent beyond the last MEC discovered will 
equal the transect spacing for the area in 
question. 

--------------------------------

After completion of aerial 
magnetometer and AIR surveys, 
PDT will convene to determine 
whether confidence level for 
detecting target areas has been 
met. To confirm transect data 
achieved the planned design, the 
aerial and AIR will be evaluated 
with VSP or GIS tools (as 
appropriate) to ensure target 

acres of DGM transects and 
2.2 acres of grids (38 grids). 
Intrusive investigation of all 
MEC-like anomalies and 10 
percent of remaining 
anomalies. Assume 100 
reacquisition/intrusive 
investigations per acre 
equivalent for ground-based 
DGM, 1 

Alternative actions will be formulated in the 
Feasibility Study based on the location and density 
of MEC, land use, and other data gathered during 
the investigation and comparison of those data 
with criteria established herein. 

identification goals are met at the 
preferred probability (i.e., 90% or 
greater). 

reacquisition/intrusive 
investigations per acre 
equivalent for airborne 
DGM. 

AIR = Analog Instrument Reconnaissance 
DoD = Department of Defense 
FS = Feasibility Study 
ISO = Industry Standard Objects 
IVS = Instrument Verification Strip 
MRS = Munitions Response Site 
MC = Munitions Constituents 
MD = Munitions Debris 
MEC = Munitions and Explosives of Concern 
NDAI = No DoD Action Indicated 
NTCRA = Non-Time Critical Removal action 
TBD = To Be Determined 
TCRA = Time Critical Removal Action 
1 = Alternative actions will be formulated in the Feasibility Study based on the location and density of MEC, land use, and other data gathered during the investigation and comparison of those data with criteria established herein. Zapata Incorporated 
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Table 3-9 – Munitions and Explosives of Concern Data Quality Objectives – Area Bombing Target (MRS R08) 

Final Work Plan for the Remedial Investigation/Feasiblity Study (RI/FS) 
USAF Avon Park Range FUDS, Okeechobee, Osceloa, and Polk Counties

DQO 

Problem 

Statement 

Project 

Goals 

Required 

Information Inputs 

Input 

Boundaries 

Analytical 

Approach 

Performance 

Criteria 

Plan for 

Obtaining Data 

Explanation 
Define the problem that 

necessitates the study 
Identify study questions 

Identify data and information 

needed to answer study questions 

Specify the target 

population and define 

spatial limits 

Develop the logic for drawing conclusions from 

findings 

Specify probability limits for false 

rejections and false acceptance decision 

errors 

Select the plan that meets the 

performance criteria 

MRS Characterization Due to past DoD use, the 
MRS is potentially 
contaminated with MEC 
that could present explosive 
hazards. 

Identify areas impacted by 
concentrated munitions use 
(e.g., bombing targets), areas 
not impacted by concentrated 
munitions use (e.g., buffer 
area, range fan, or small arms 
firing courses), and identify 

Historical information 
concerning DoD use of the 
MRS. 
Results of visual observations 
along transects and in grids. 
Analog (density) and/or digital 
(instrument response) 

The horizontal input 
boundaries for MRS 
R01 are defined as the 
areal extent of the 
investigation area for 
the MRS – 649 acres. 
Maximum depths to 

Twelve meter aerial magnetometer transects; 100 
meter spacing to provide adequate coverage 
(10.7%) of large MRS with sufficient probability 
of detecting a 71 meter radius target area at 90% 
level of confidence. IVS used to calibrate sensors. 
AIR along transects where flying precluded. 
Install 200 foot hubs, count/tally anomalies. Use 
results of aerial & AIR surveys to identify 

Aerial/AIR transect spacing was derived 
to provide a 90% confidence level for 
detecting a target area (71.32 meter 
radius) for 4 lb. fragmentation bombs or 
larger. If smaller munitions items are 
found during the RI the confidence level 
for detecting target areas may not be 

Evaluate all available 
historical data concerning the 
MRS. 
Visually inspect and 
determine anomaly density 
within transects using 
airborne magnetometer, 

areas where there are no 
known or suspected 
munitions-related hazards. 
Determine the spatial extent 
and types of MEC present 
based on the 4 lb. 
fragmentation bomb or larger. 
Determine if MEC exposure 
pathways for humans are 

geophysical data to identify the 
presence of MEC and/or MD. 
Results of intrusive 
investigation of identified 
anomalies. 
Survey of site receptors, 
demographics and land use. 

which each type of 
MEC is encountered 
will be used to define 
the vertical extent for 
that type of MEC. 
Depth of detection for 
DGM data (i.e., the 
failure criteria) is 7x 
the diameter of the 4 

potential target areas. No individual anomaly 
investigation. Use VSP/GIS tools to ensure 90% 
confidence goal has been met. 
At PDT-selected potential target areas, ground 
based DGM along two 1,000 foot perpendicular 
transects centered on feature. Instrument 
calibration based on response for 4-lb. frag. bomb. 
PDT selects low, medium and high density areas, 
establish grids with full coverage DGM surveys. 
Instrument detection based on response criteria 

met. 

Required 10.7% of MRS area (298 
acres) or greater must be achieved from 
aerial/AIR surveys. 

Transect pathway positional accuracy 
is +/- 20 %, as an average across the 
MRS. 

analog, and DGM methods. 
Synthesize anomaly density 
data into figures for PDT 
review and anomaly 
selection. 
Select grid placement 
locations. Grids will be 
placed in high, medium, and 
low anomalous areas, based 

complete. 
if MEC pose an explosive risk 
to humans. 

--------------------------------
Possible Actions: 

Recommend NDAI if no 
unacceptable risks identified. 
Recommend a removal action 
(TCRA or NTCRA). 

lb., 100 lb., 1,000 lb. 
and 2,000 lb. bombs. 
The location and 
spatial extent of MEC 
will be used to define 
the lateral extent for 
each type of MEC 
encountered. 

----------------------------

described above. Ground-based DGM based on 
probability of detection of 4 lb. frag. bomb. 
If no DGM anomalies, no intrusive investigation. 
Identified anomalies ranked and selected by PDT 
for intrusive investigation based on anomaly 
threshold, decay (Tau) for EM response signal, 
and anomaly shape/background noise. Selection 
biased to largest magnitude anomalies with Tau 
within 200 to 800, and shape consistent with 
ordnance. 

Investigation design parameters are 
included as VSP output in Appendix P. 
Planned approach provides 90% 
probability of detecting a 71.32 meter 
target area with bivariate normal 
distribution, 400 anomalies/acre above 
background (assuming 5% false negative 
rate and 95% confidence they have 

on airborne, analog and DGM 
data and discussions with the 
PDT; biased placement of 
percentage of grids to define 
location of potential MEC in 
areas beyond target zone(s). 
Perform DGM in grids and 
radially at target areas. 
Data collection along 0.6 

Recommend remedial 
alternatives be evaluated in a 
FS. 

----
Constraints:  weather, 
current land use 
activities. 

If excessive anomalies, PDT may apply a 
statistical approach to anomaly selection (TBD). 
Intrusive investigation of all MEC-like anomalies 
and identification of MEC and/or MD found there. 
Ten percent of remaining anomalies intrusively 
investigated. 
The extent beyond the last MEC discovered will 
equal the transect spacing for the area in question. 

--------------------------------

density greater than background). 

After completion of aerial magnetometer 
and AIR surveys, PDT will convene to 
determine whether confidence level for 
detecting target areas has been met. To 
confirm transect data achieved the 
planned design, the aerial and AIR will 

acres of DGM transects and 
0.3 acres of grids (five grids). 
Intrusive investigation of all 
MEC-like anomalies and 10 
percent of remaining 
anomalies. Assume 100 
reacquisition/intrusive 
investigations per acre 

Alternative actions will be formulated in the 
Feasibility Study based on the location and density 
of MEC, land use, and other data gathered during the 
investigation and comparison of those data with 
criteria established herein. 

be evaluated with VSP or GIS tools (as 
appropriate) to ensure target 
identification goals are met at the 
preferred probability (i.e., 90% or 
greater). 

equivalent for ground-based 
DGM, 1 
reacquisition/intrusive 
investigations per acre 
equivalent for airborne DGM. 

AIR = Analog Instrument Reconnaissance 
DoD = Department of Defense 
FS = Feasibility Study 
ISO = Industry Standard Objects 
IVS = Instrument Verification Strip 
MRS = Munitions Response Site 
MC = Munitions Constituents 
MD = Munitions Debris 
MEC = Munitions and Explosives of Concern 
NDAI = No DoD Action Indicated 
NTCRA = Non-Time Critical Removal action 
TBD = To Be Determined 
TCRA = Time Critical Removal Action 
1 = Alternative actions will be formulated in the Feasibility Study based on the location and density of MEC, land use, and other data gathered during the investigation and comparison of those data with criteria established herein. 
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Field Investigation Plan 

3.1.3.2 Data needs specific to this RI have been identified by evaluating existing data and 
through discussions of project requirements with the PDT.  The process by which data needs 
were developed is documented in the TPP Memorandum (Appendix I) and Worksheet #10 of the 
UFP-QAPP (Appendix E).  The DQOs developed for MC, as well as the analytical data quality 
level requirements, are provided in Worksheet #11 of the UFP-QAPP. 
3.1.3.3 Chemical analytical data collected during this program will be validated by an 
independent chemist to ensure the procedures defined in the QAPP have been followed and that 
the quantity of data adequately supports the intended use of the data as described in USEPA's 
Data Quality Objectives Process (G-4) (August 2000) and Data Quality Objectives Process for 
Hazardous Waste Sites (G-4HW) (January 2000).  The Quality Assurance/Quality Control 
(QA/QC) evaluation will determine whether the data meet the requirements of the UFP-QAPP 
and will include validation of the laboratory data.  Accutest Laboratories Southeast, Inc. at 4405 
Vineland Road, Suite C-15, Orlando, Florida 32811 is accredited to DoD Environmental 
Laboratory Accreditation Program (ELAP) and the International Organization for 
Standardization and International Electrotechnical Commission 17025:2005 through December 
15, 2012. Their certification number is L2229. 
3.1.3.4 The overall objective of the field effort is to provide an accurate, precise and 
representative assessment of the sampled media in areas identified during historical research and 
geophysical surveys.  The collected samples and data generated from those samples are intended 
to provide the information necessary to assess future remediation options for the USAF Avon 
Park Range FUDS, if necessary.  ZAPATA will compare analytical results to numeric criteria to 
determine if the basic DQOs were met.  This includes reviewing laboratory reporting limits to 
confirm they did not diverge from those specified in this Work Plan and, if so, whether this was 
due to laboratory dilution or some other cause.  Analytical results from all sampled media will be 
compared to the more stringent of the EPA Regional Screening Levels (RSLs) or FDEP’s Soil 
and Groundwater Cleanup Target Levels (SCTL/GCTL).  The EPA RSLs dated November 2011 
can be found at http://www.epa.gov/region9/superfund/prg/. The FDEP Chapter 62-777, F.A.C -
SCTLs and GCTLs dated April 17, 2005 can be found at 
http://www.dep.state.fl.us/waste/quick topics/rules/. Measurement performance criteria for 
laboratory analyses are listed in Worksheet #12 and Worksheet #37 of the UFP-QAPP 
(Appendix E). 
3.1.3.5 To support the RI/FS objective of characterizing the nature and extent of potential 
MEC at the site, ZAPATA plans the following QC measures to meet DQOs of detecting 
munitions items at site-specific depths of detection.  The specific geophysical DQOs and quality 
control requirements were derived from the PWS and TPP discussions. 

3.1.4 Data Incorporation in the Remedial Investigation/Feasibility Study 
Historical data, AIR, mag-and-dig, DGM, intrusive investigation data, and chemical analytical 
data will be maintained in the project GIS database.  This database will be managed and updated 
as additional data are provided or generated.  The GIS database will be designed such that 
specific queries, tables, and reports can be generated for analysis and presentation of the existing 
MEC hazards within each MRS.  A database dictionary will be developed for the acquisition of 
field data to ensure data integrity and reduce/eliminate data transcription errors. 
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Field Investigation Plan 

3.1.5 Munitions and Explosives of Concern Exposure Analysis 
The initial summary of MEC risk is provided in Section 1.9.  All relevant data acquired during 
the RI fieldwork will be migrated to and analyzed within the GIS.  Once the nature and extent of 
MEC contamination at the site are characterized, the potential risk due to exposure to MEC/MC 
contamination will be assessed.  The potential risk posed by MEC/MC contamination may be 
characterized by evaluating the ordnance, site characteristics, human and ecological exposure 
pathways (see Table 3-10 and Table 3-11).  The ordnance category includes the type of MEC 
identified, the level of sensitivity (i.e., the potential adverse health effects associated with 
exposure to the specified MEC), the density of MEC in a specified area, and the depth of the 
MEC. 

3.1.6 Munitions Constituents Investigation Plan 
Environmental field sampling for the RI/FS will be conducted after the MEC investigation and 
will include soil boring advancement, groundwater monitoring well installation (if necessary), 
and soil, groundwater, sediment and surface water sample collection.  Environmental field 
sampling activities are described in detail in the UFP-QAPP (Appendix E), herein.  

3.1.7 Use of Time Critical Removal Actions 
3.1.7.1 Time-Critical Removal Actions (TCRAs) are removal actions intended to address the 
imminent safety hazard posed by the presence of MEC/MC, where cleanup or stabilization 
actions must be initiated within six months to reduce the risk to public health or the environment.  
Once the imminent threat at a site is addressed through the TCRA, additional work that is 
necessary is completed through the non-TCRA process.  During the course of the RI/FS process, 
if an area is discovered that poses an imminent danger, the USACE and USAESCH will be 
notified for the purpose of reevaluating the area for a TCRA. 
3.1.7.2 If an evaluation of the hazards warrants a TCRA, a DD will be prepared and 
submitted.  This document will contain a location and description of the site, a description of 
existing MEC/MC hazards, current land use activities, and previous actions that have taken place 
to address the MEC/MC hazard.  The DD will also include an endangerment determination with 
the following statement:  “There is a significant possibility that an individual may encounter 
MEC/MC hazards at this site, and that these hazards may cause injury or death to individuals 
who encounter the hazards if not addressed through the response action described in the Decision 
Document.” 

3.1.8 Follow-on Activities 
ZAPATA’s task order includes completion of various munitions response activities under 
CERCLA from the RI through the DD.  If the DD requires follow-on activities, those activities 
will be completed under a separate task order. 

3.2 IDENTIFICATION AND EVALUATION OF AREAS OF CONCERN 

ZAPATA performed an in depth review of available site-related documents and summarized site 
information from the eleven MRSs in a CSM (see Table 1-1).  The CSM describes the area size, 
suspected past DoD activities, potential MEC/MD, previous investigation/removal activities (if 
any), current and future land use, and our field investigation approach.  Field activities are based 
on the refined CSM, and outcome of the TPP.  Site figures showing the eleven MRSs are located 
in Appendix B. 
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Field Investigation Plan 

TABLE 3-10 MUNITIONS AND EXPLOSIVES OF CONCERN CONCEPTUAL SITE EXPOSURE MODEL-USAF AVON PARK RANGE FUDS 
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Field Investigation Plan 

TABLE 3-11 MUNITIONS CONSTITUENTS CONCEPTUAL SITE EXPOSURE MODEL-USAF AVON PARK RANGE FUDS 
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Field Investigation Plan 

3.2.1 Arbuckle Creek Fuze Disposal Area – MRS M01: 
This MRS is located adjacent to the main entrance of the active Avon Park Air Force Range. A 
bridge on County Road 64 crosses Arbuckle Creek. In 1945, approximately 200 live bomb fuses 
(AN-M103 and potentially AN-M101A2) were dumped into Arbuckle Creek from the bridge. 
Two civilians were killed in the mid-1940s as a result of fuzes from the area being found. As a 
result of these incidents, a clearance was conducted covering a “large portion of the eastern part 
of this facility” in 1949. However, the associated certificate did not specifically note the 
Arbuckle Creek area, indicating the Arbuckle Creek area may not have been addressed in this 
clearance (Parsons, 2008). 

3.2.2 Land Skip Bombing Target – MRS R01: 
Comprised of 649 acres the Land Skip Bombing Target was given a RAC score of 4 based on a 
critical hazard severity and a remote hazard probability. This MRS overlaps with this target was 
used for practice bombing. The target area was an approximately 80-acre rectangle. The ASR 
Supplement lists the following munitions associated with this MRS: Small Arms, General; 
Bomb, 100 lb., Practice, M38A2; and Flares, Signals, Simulators, or Screening Smoke (other 
than White Phosphorus). Evidence of additional munitions use has been found and indicates .50-
caliber munitions and M85 100 lb. practice bombs were used at this MRS. The following 
spotting charges were typically used with M85 and M38A2 100 lb. practice bombs: M1A1, M3, 
and M5. Based on historical and recent findings of MD and MEC as well as proximity to 
adjacent ranges, it is apparent that munitions other than those reported in the ASR and ASR 
Supplement may have been used within this MRS (Parsons, 2008). 

3.2.3 Combination Bombing and Gunnery Range – MRS R02: 
This MRS overlaps with MRS R06 - Range XIX – PFC and MRS R03 – Range XII - PFC. This 
target was used as a practice bombing and gunnery range. The target area was an approximately 
80-acre rectangle. The ASR Supplement lists the following munitions associated with this MRS: 
Small Arms, General and .50-caliber machine gun; Bomb, 100 lb., Practice, M38A2; and Flares, 
Signals, Simulators, or Screening Smoke (other than White Phosphorus). The following spotting 
charges were typically used with M38A2 100 lb. practice bombs: M1A1, M3, and M5. Based on 
historical and recent findings of MD and MEC as well as proximity to adjacent ranges, it is 
apparent that munitions other than those reported in the ASR and ASR Supplement may have 
been used within this MRS. Table 4.1 in the Final SI Report contains a complete munitions list 
(Parsons, 2008). 

3.2.4 Position Firing Course – MRS R03: 
This MRS overlaps with MRS R02 - Target XII – Combination BGR and MRS R06 - Range 
XIX – PFC. The PFC’s target area consisted of eight scattered targets, which were fired upon by 
the side machine guns on B-17 aircraft. The ASR Supplement lists the following munitions 
associated with this MRS: Small Arms, General and .50-caliber machine gun; and Flares, 
Signals, Simulators, or Screening Smoke (other than White Phosphorus), however, due to the 
presence of the Practice Bombing Target within this MRS, M38A2 100 lb. practice bombs and 
M1A1, M3, and M5 spotting charges may have also been used. Based on historical and recent 
findings of MD and MEC as well as proximity to adjacent ranges, it is apparent that munitions 
other than those reported in the ASR and ASR Supplement may have been used within this MRS 
(Parsons, 2008). 
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3.2.5 Practice Bombing Target – MRS R04: 
This MRS does not overlap with any other MRS. This target was used as a practice bombing 
target with one approach pattern from the northwest. The 1996 ASR investigation team noted 
three concrete footings they attributed to the likely remnants of an observation tower. The ASR 
Supplement lists the following munitions associated with this MRS: Bomb, 100 lb., Practice, 
M38A2; and Flares, Signals, Simulators, or Screening Smoke (other than White Phosphorus). 
The following spotting charges were typically used with M38A2 100 lb. practice bombs: M1A1, 
M3, and M5. MD originating from M38A2 practice bombs was found during the 2008 SI field 
visit. Based on historical and recent findings of MD and MEC as well as proximity to adjacent 
ranges, it is apparent that munitions other than those reported in the ASR and ASR Supplement 
may have been used within this MRS (Parsons, 2008). 

3.2.6 Practice Bombing Target – MRS R05: 
This MRS does not overlap with any other MRS. This target was used as a practice bombing 
target with two approach patterns (from the northwest and northeast). The ASR Supplement lists 
the following munitions associated with this MRS: Bomb, 100 lb. Practice, M38A2; and Flares, 
Signals, Simulators, or Screening Smoke (other than White Phosphorus). The following spotting 
charges were typically used with M38A2 100 lb. practice bombs: M1A1, M3, and M5. Based on 
historical and recent findings of MD and MEC as well as proximity to adjacent ranges, it is 
apparent that munitions other than those reported in the ASR and ASR Supplement may have 
been used within this MRS (Parsons, 2008). 

3.2.7 Position Firing Course – MRS R06: 
This MRS overlaps with MRS R01 – Target XI – Land Skip Bombing Target, MRS R02 - Target 
XII – Combination BGR, MRS R03 – Range XII – PFC, and MRS M03 – Central Restricted Use 
Area. This range consisted of four separate target areas with scattered ground targets used for 
firing the chin-mounted machine guns as well as the side guns on the B-17 aircraft. The ASR 
Supplement lists the following munitions associated with this MRS: Small Arms, General and 
.50- caliber machine gun; and Flares, Signals, Simulators, or Screening Smoke (other than White 
Phosphorus); however, MEC and MD originating from bombs have been found within this MRS. 
A 250 lb. AN-M57 general purpose (GP) bomb found in 1999, was determined to be “live not a 
practice round”, and was detonated in place by Moody Explosive Ordnance Disposal (EOD) and 
MacDill EOD. The narrative for the disposal of this item is included in Appendix L. Several 
pieces of AN-M50 Incendiary Bombs were found during the May 2008 site visit. State Park 
employees have found Vietnam-era MD originating from a Mk106 5lb. practice bomb and a 
rocket pod suspected to have originated from the adjacent active range. Based on historical and 
recent findings of MD and MEC as well as proximity to adjacent ranges, it is apparent that 
munitions other than those reported in the ASR and ASR Supplement may have been used within 
this MRS (Parsons, 2008). 

3.2.8 Practice Bombing Target – MRS R07: 
This MRS does not overlap with any other MRS. This target was used as a practice bombing 
target with two approach patterns (from the southwest and the southeast). The ASR Supplement 
lists the following munitions associated with this MRS: Bomb, 100 lb. Practice, M38A2; and 
Flares, Signals, Simulators, or Screening Smoke (other than White Phosphorus). The following 
spotting charges were typically used with M38A2 100 lb. practice bombs: M1A1, M3, and M5. 
Based on historical and recent findings of MD and MEC as well as proximity to adjacent ranges, 
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it is apparent that munitions other than those reported in the ASR and ASR Supplement may 
have been used within this MRS (Parsons, 2008). 

3.2.9		 Area Bombing Target – MRS R08: 
This MRS overlaps with MRS M02 – North Restricted Use Area. This target was used as a 
practice formation bombing target. The target area was an approximately 160-acre rectangle. 
Remnants of the limestone target outline were visible in 1994 and a scrap pile consisting of 
M38A2 practice bomb components was located at the center of the target. The ASR Supplement 
lists the following munitions associated with this MRS: Bomb, 100 lb. Practice, M38A2; and 
Flares, Signals, Simulators, or Screening Smoke (other than White Phosphorus). The following 
spotting charges were typically used with M38A2 100 lb. practice bombs: M1A1, M3, and M5. 
Based on historical and recent findings of MD and MEC as well as proximity to adjacent ranges, 
it is apparent that munitions other than those reported in the ASR and ASR Supplement may 
have been used within this MRS (Parsons, 2008). 

3.2.10 North Restricted Use Area – MRS M02: 
A 1952 deed certificate suggested that the 320 acres for which this MRS was established “be 
restricted to surface use only”. The reason for the restriction is unknown. As such, this MRS was 
established by plotting a Safety Danger Zone for an Open Burn / Open Detonation area around 
the 320-acre area in question. This MRS overlaps with MRS R08 – Area Bombing Target. The 
ASR Supplement lists the following munitions associated with this MRS: Small Arms, General 
and .50-caliber machine gun; Bomb, 100 lb., Practice, M38A2; and Flares, Signals, Simulators, 
or Screening Smoke (other than White Phosphorus). The following spotting charges were 
typically used with M38A2 100 lb. practice bombs: M1A1, M3, and M5. Based on historical and 
recent findings of MD and MEC as well as proximity to adjacent ranges, it is apparent that 
munitions other than those reported in the ASR and ASR Supplement may have been used within 
this MRS (Parsons, 2008). 

3.2.11 Central Restricted Use Area – MRS M03: 
A 1952 deed certificate suggested that the 640 acres for which this MRS was established “be 
restricted to surface use only”. The exact reason for the restriction is unknown. As such, this 
MRS was established by plotting a Safety Danger Zone for an Open Burn / Open Detonation 
area around the 640-acre area in question. The MRS R06 – Range XIX – PFC entirely 
encompasses this MRS. The ASR Supplement lists the following munitions associated with this 
MRS: Small Arms, General and .50-caliber machine gun; Bomb, 100 lb., Practice, M38A2; and 
Flares, Signals, Simulators, or Screening Smoke (other than White Phosphorus). The following 
spotting charges were typically used with M38A2 100 lb. practice bombs: M1A1, M3, and M5. 
However, based on historical and recent findings of MD and MEC as well as proximity to 
adjacent ranges, it is apparent that munitions other than those reported in the ASR and ASR 
Supplement may have been used within this MRS (Parsons, 2008). 

3.3	 DETAILED INVESTIGATION APPROACH 

3.3.1 ZAPATA will utilize a three-step approach to define the nature and extent of MEC at 
MRS M01.  These steps will consist of: 

1.		 Waterborne DGM with an Electromagnetic (EM) 61 MkII time-domain 
electromagnetic system (TDEM) within the creek 200 ft. upstream and 800 ft. 
downstream of the County Road 64 bridge that crosses the creek. As much 
coverage of the creek as possible will be obtained based on site physical 
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conditions at the time of fieldwork. It is expected that during the investigation 
water levels in the creek should be at a low point.  However, if water levels are 
higher than normal due to precipitation or seasonal weather-related reasons, the 
bank investigation may be delayed until lower water levels are observed.  

2.		 After completion of the waterborne DGM, ZAPATA will complete ground-based 
DGM along the creek banks along the same upstream and downstream distances 
along a swath 20 ft. wide outward from the creek. This ground-based DGM will 
only be completed in areas of this swath that are accessible to the EM61 MkII.  

3.		 In areas that are not accessible to the EM61 MkII, mag-and-dig will be completed 
to obtain as much coverage of the creek banks as possible. Mag-and-dig will be 
completed in areas determined to be unsafe for completion of EM61 MkII surveys 
(i.e, steep creek banks). 

3.3.2 ZAPATA will utilize a four-step approach to define the nature and extent of MEC at 
MRSs R01, R02, R04, R05, R07, R08, M02 and M03.  A description of the VSP process that 
was used to develop the approach is provided in subsequent Sections 3.3.1 and 3.3.2 below.  The 
reader is encouraged to review those subsections prior to reading the steps presented below.  

1. Airborne (helicopter) magnetometer surveys will be completed across the MRS 
areas as shown on Figure 3 in Appendix B to determine the general distribution of 
potential MEC and to determine the anomaly density along those transects. Battelle’s 
Mission Plan for completion of the airborne surveys is contained in Appendix R of this 
Work Plan.  The airborne magnetometer surveys will be completed using a 12 m wide 
survey platform (described in Section 3.4.1.4) and a 100 m transect spacing to obtain the 
required coverage of the MRSs, and to provide a sufficient probability of detecting the 4 
lb. incendiary bomb.  However, individual anomalies will not be selected for intrusive 
investigation from the airborne magnetometer data collected.  The transect spacing is 
based on the type of activity that reportedly took place within the respective MRSs (i.e., 
bombing targets or gunnery range), and the types of munitions reportedly used within the 
range.  Specifically, this method will allow ZAPATA to identify target areas and other 
areas of high MEC density. 

2. Portions of the MRSs are not suitable for the use of airborne DGM due to 
obstructions including wooded areas, power lines, or some other obstruction.  ZAPATA 
estimated that about 10 percent of the MRS areas would not be accessible to airborne 
DGM.  In those areas ZAPATA will complete ground-based AIR along 1-m wide 
transects using a hand-held metal detector such as Whites® All Metals Detector or 
Minelab metal detector.  Along those portions of transects ZAPATA will install wooden 
hubs at 200 ft. intervals and count and tally anomalies per transect segment. Information 
from the airborne DGM and the AIR will then be evaluated to determine anomaly 
densities across each MRS. 

3. Airborne DGM and AIR data will be evaluated to determine target densities and 
to define any target-related features across the survey areas.  Potential target areas will 
then be selected from the density data by the PDT in which ground-based DGM data will 
be collected using the EM61 MkII.  DGM data will be collected within these areas along 
two perpendicular, 1 m wide by 1,000 ft. long transects, which will cross at the center of 
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each potential target area as defined by the target density data.  Data collected from these 
transects will be evaluated, and anomalies will then be selected for intrusive 
investigation.   It is assumed that the DGM transect data will determine the extent of each 
target. However, in the event that the boundary of the target area is not delineated along 
one or more 1,000 foot transects (i.e. if MEC is located toward the end of a transect), the 
transect edge will be extended until the target density is found to be at or near 
background levels. 

4.		 Based on all collected density and anomaly data, ZAPATA, with the PDT’s 
concurrence, will identify and establish a maximum of 117 50 ft. by 50 ft. grids in 
appropriate areas.  In high density anomaly areas the grid size may be reduced to 25 ft. by 
25 ft. It is tentatively planned that the grids will be established in areas of low, medium, 
and high anomaly density. Full coverage EM61 MkII DGM will be completed across the 
established grids.  From the collected data, anomalies will be selected by the PDT for 
intrusive investigation.  All intrusive investigation along DGM transects will be 
completed by qualified ZAPATA UXO personnel.  When MEC is discovered, ZAPATA 
will record its location using GPS.  

3.3.3 Target Size Determination 
The assumed “target areas” within each MRS used in the VSP analysis were determined based 
on an assumed target type and probable munitions used.  ZAPATA assumed a target radius to be 
1.5 times the hazardous fragmentation distance for the specific munitions.  The munitions and 
specific target size used in the VSP calculations and the transect spacing derived from the VSP 
are provided in Appendix P. 

3.3.4 Visual Sampling Plan (VSP) Methodology 
3.3.4.1 ZAPATA used the VSP software to determine specifics related to our 
investigative approach.  Our approach combines the standards established in EM 1110-1-4009 
for the recommended minimum area to be investigated with the application of VSP to determine 
the target detection probability for a selected number of anomalies above background.  Initial 
transect spacing is determined by applying Table 7-1 (EM 1110-1-4009) to the area sector size 
then selecting the proper basic minimum area to be investigated. A target size for a particular 
range/bombing area is generally assumed to be circular and depends on each area’s probable 
ordnance fragmentation distance, ballistic dispersion, scatter variance, and distribution overlap.  
Based on previous survey experience, we estimate a background number of anomalies, a 
detection instrument false negative percentage, and target anomaly distribution.  Our decision 
rule implemented a background response of 10 anomalies per acre, with a 5% false negative 
instrument response.  We choose a bivariate normal distribution to represent the target, 400 
anomalies per acre for the target density, and required a 90% probability of detecting the target.  
In our experience at sites such as Former Camp Gruber where the anomaly density was 393 
anomalies per acre, this anomaly density is at the low to moderate end of average target densities 
for bombing ranges and 90% probability of target detection is an accepted industry standard, 
serving as a strong starting point for target identification.  
3.3.4.2 To determine probable MEC and target size, ZAPATA inspected historical range 
documents provided in the ASR and researched fragmentation information for MEC items 
provided in the CSM (or similar) using the Fragmentation Data Review Form dated 24 May 
2011. Of those items, seven items have published Hazardous Fragmentation Distances (HFDs) 
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and three items (primarily the practice bombs) do not have reported HFDs; items with published 
HFDs are listed in Table 3-12 below.  

TABLE 3-12 HAZARDOUS FRAGMENTATION DISTANCES 

Munitions Type 

Hazard 

Fragmentation 

Distance (HFD) 

0.50 caliber Mk 211 Mod 0 API 22 ft 
4 lb Incendiary AN-M50X-A1 47 ft 

100 lb AN-M30A1 413 ft 
100 lb Bomb GP Mk 1 441 ft 

250 lb Bomb M57 (Amatol Fill) 493 ft 
250 lb Bomb M57 (TNT Fill) 536 ft 

3.3.4.3 Generally, a target size is determined to have a radius equal to 1.5 times the HFD 
for the specified munitions item.  ZAPATA evaluated the potential MEC/MD items using VSP 
and determined that the computed spacing between transects generated for 0.50 caliber items was 
too small to be practical (for this large site) and the computed spacing between transects 
generated for 100 lb AN-M30A1 was too large (covering only 2.2% of the combined MRSs) to 
be effective; spacing between transects for 250-lb bombs were not determined.  The computed 
spacing between 1m-wide DGM and AIR transects determined using VSP for the 4 lb. bomb 
M38 A2 was 116m, resulting in ~1,280 miles of transects covering ~509 acres or 0.85% of the 
total combined MRS acreage.  The inputs and outputs from the VSP evaluation are included in 
Appendix P.  We determined this investigation approach was inadequate and likely would not 
satisfy DQOs established by the PDT; therefore, a more conservative approach was taken, as 
described below.  
3.3.4.4 The project site is quite large and contains vast areas of open prairie land, which 
are amenable to airborne-platform-based geophysical investigation.  ZAPATA selected an 
airborne-based magnetometer array, with a 12m data swath, suspended approximately 2 to 3 
meters above the ground as the initial step to delineate areas within the project site for 
subsequent ground-based evaluation.  We recognize that data collection using this system may 
lower the anomaly resolution capability, thereby making identification of items similar to 4 lb. 
bombs difficult unless they occur in high density clusters.  To account for the potentially lower 
anomaly resolution, the spacing between transects was shortened to 100m.  The tighter spacing 
between transects and the 12m swath of the magnetometer array results in an approximate 10.7 
percent coverage of the total combined MRS acreage.  

3.4 COMMON OPERATIONAL ELEMENTS 

Some portions of the definable features of work to be conducted onsite contain common 
operational elements; those operational elements include equipment, site challenges, and 
geophysical seed items.  
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3.4.1 Equipment 
3.4.1.1 Global Positioning System (GPS) 

Positional data will be collected at Avon Park using GPS systems capable of both sub-decimeter, 
and several-meter accuracy. Post-processed, PPK GPS positions accurate to within several 
meters will be collected where possible using the Trimble GeoXH or equivalent system during 
AIR and mag-and-dig operations, EM61 transect surveys, and while surveying hub locations 
along AIR and DGM transects. The high accuracy Trimble 5700 Real-Time Kinematic (RTK) 
GPS will be used to position data collected during airborne and waterborne DGM surveys. 
3.4.1.1.1 Trimble GeoXH 
The Trimble GeoXH GPS has an absolute accuracy of several meters depending on the number 
of the acquired satellites that are present. The raw GPS data may also be corrected to PP data 
using the wide area augmentation system (WAAS), which significantly improves the accuracy to 
well within 10 meters. Positional PP data collected using the GeoXH will be recorded in World 
Geodetic System 1984 Longitude and Latitude. The data point coordinates will be converted to 
local Universal Transverse Mercator (UTM) Zone 17 N coordinates for input onto the project 
survey database 
3.4.1.1.2 Real-Time Kinematic GPS 
The Trimble 5700 RTK GPS system utilizes a mobile rover unit in conjunction with a GPS base 
station/transmitter to provide real-time position data accurate to within 10 centimeters. During 
surveys, the base station is established on a fixed point with known coordinates from which it 
broadcasts a real time correction to the rover receivers via radio signal. Positional data collected 
using the RTK GPS will be recorded in World Geodetic System 1984 Longitude and Latitude.  
The data point coordinates will be converted to local UTM Zone 17 N coordinates for input onto 
the project survey database.  
3.4.1.2 EM-61 MKII 

Ground-based DGM production data will be collected with a cart-mounted, 1.0 m x 0.5 m EM61 
MKII with a GPS antenna mounted to the coil. The 1m by 0.5m EM61 coil generates an 
electromagnetic pulse, which induces eddy currents both in the ground and within any buried 
metallic objects. The EM61 system then measures the decaying eddy currents in millivolts (mV) 
at four time gates, or channels. The data are time-stamped and stored to a field computer along 
with time-stamped GPS coordinates, which may be collected simultaneously by affixing a GPS 
receiver to the EM61 during DGM surveys.  
3.4.1.3 Marine (Waterborne) Magnetometer 

The G-882 Marine Magnetometer is an optically pumped cesium vapor sensor, which measures 
the local intensity of the Earth's magnetic field in nanoTeslas (nT). The cesium magnetometer 
measures induced distortions in the earth’s magnetic field occurring naturally in the vicinity of 
ferrous metallic objects as either an increase or decrease in the intensity of the local magnetic 
field. During DGM surveys at Arbuckle Creek (MRS M01), the G-882 will be configured to 
collect total field data from one sensor. The magnetometer will also be used in conjunction with 
a Lowrance HDS10 high frequency sonar and fathometer mounted to the survey boat in order to 
avoid obstacles and ensure proper sensor height above the creek bottom. The G-882 
magnetometer was selected for underwater data acquisition for its streamlined profile and greater 
utility in areas with known obstructions, particularly vegetation which likely is present along the 
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creek bottom. In addition, the target of interest (AN-M103 bomb fuse) consists primarily of 
chrome plated-steel components which will be detectable at a greater distance from the magnetic 
sensor as compared to an electromagnetic system such as the EM61 MkII.  Since the variation of 
the magnetic response of soils and sediments in the survey area is expected to be minimal, 
anomalies identified in the survey are likely to be caused by man-made objects rather than 
natural background magnetic variations. 
3.4.1.4 VG-22 Airborne Magnetometer Array 

3.4.1.4.1 Airborne DGM transect data will be collected using a helicopter-mounted VG-22 
magnetometer array (VG-22) developed by Battelle and shown in Figure 3-1. Additional 
information concerning this platform is contained in Battelle’s Mission Plan in Appendix R of 
this Work Plan. The VG-22 array contains 22 cesium-vapor sensors, each capable of detecting 
induced distortions within the Earth’s magnetic field within the vicinity of ferrous objects. The 
sensors are arranged into 11 vertical gradiometer pairs within the array, each separated vertically 
by 0.5 meters, and the 11 sensor pairs are arranged with 7 pairs suspended forward of the survey 
helicopter within the “foreboom”, and 2 sensors each suspended to either side of the survey 
helicopter within the “lateral booms”. 

FIGURE 3-1 BATTELLE VG-22 AIRBORNE MAGNETIC SENSOR ARRAY 

3.4.1.4.2 Sensor pairs are spaced horizontally every 1.0 meter along the foreboom and 
every 1.75 meters along the lateral booms located on each side of the helicopter. At this spacing, 
the array collects a DGM data swath 12 meters in width. Along with the sensor pairs, an 
integrated GPS-inertial measurement unit (IMU) will be used to accurately measure the pitch, 
roll, and yaw of the array during flight, while a precision GPS positioning system will collect 
centimeter-level positioning data for each sensor. Vertical positioning of the array during DGM 
surveys will be enhanced using four acoustic altimeters, one each located at the tip of each boom, 
in conjunction with the helicopter’s existing laser altimeter.  
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3.4.1.4.3 Sensor data are collected from the VG-22 at a rate of 1,200 Hz which is down-
sampled to 120 Hz while the helicopter travels at approximately 40 to 60 miles per hour, which 
produces a down-line data point spacing of approximately 15cm. All data are recorded on a 
proprietary data management console. Other inputs are recorded at the full output rates of each 
device and interpolated to 120 Hz. Navigation of the VG-22 is directed through a real-time 
differential GPS system. Aircraft position is recorded on the data management console and 
updated by post-processing with the differential GPS/IMU (sampled at a rate of 100 Hz) to 
provide an antenna positioning accuracy of approximately 2cm. 
3.4.1.5 Analog Survey Equipment 

Handheld analog equipment such as White’s® or Minelab® metal detectors will be used during 
AIR operations and to clear blind seed burial locations and hub locations. 
3.4.1.6 Instrument Standardization 

Equipment standardization tests will be performed as described in Appendix K: “Instrument 
Standardization QC Requirements for Ordnance and Explosives (OE) Digital Geophysical 
Mapping.” The tests ensure that the geophysical system is functioning properly. The frequency 
at which the tests are run is listed in Table K-1 within Appendix K. The results of each test will 
be recorded with applicable items entered in the Access database specified in Attachment B of 
DID WERS-004.01. No site calibration or standardization will be made to the EM61 or G882 
Marine Magnetometer instruments as they are both factory-calibrated. However, the 
Geophysical System Verification (GSV) program described in Appendix J and daily equipment 
tests (i.e. the static/standard test and the latency test) will ensure the proper functioning of all 
DGM instruments used. 

3.4.2 Site Surveying and Data Positioning 
3.4.2.1 DGM / Analog Instrument Reconnaissance Transects and Marine Surveys 

3.4.2.1.1 Data points will be positioned along DGM, AIR, and mag-and-dig transects using 
either WAAS-corrected PPK GPS (described in Section 3.4.1), and/or via linear interpolation 
between transect survey hubs. Transects will be broken into 200-foot segments for ground-based 
data acquisition; however, a sufficient number of hubs will be surveyed to allow accurate data 
point positioning along each transect and individual transect segments may be shorter than 200 ft 
to account for turns, obstacles, etc. RTK GPS will be used to position all airborne and water 
borne DGM survey data, as well as most of the EM61 transect data. PPK GPS will be used to 
position data collected during mag-dig, EM61 in vegetated areas, and surveys, as well as to 
survey hub locations and any MEC or MEC-related features (e.g., craters) located along AIR 
transects.  
3.4.2.1.2 During AIR and DGM operations, the equipment operators will monitor GPS 
quality. If a WAAS correction is unavailable before acquiring DGM data along a transect 
segment (i.e., between two survey hubs), the data will be positioned via interpolation between 
hubs during processing. During processing of all survey data, GPS quality will be evaluated and 
positions will be corrected, where necessary, using the nearest known GPS coordinates or hub 
locations. Note: GPS locations of anomalies detected during AIR will not be collected using 
GPS; rather, anomalies will be counted between survey hubs to determine a target density for 
each transect segment. 
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3.4.2.2 DGM Survey Grids 

DGM surveys will be conducted within survey grids located within identified target areas as 
described in Section 3.5.4.6. DGM data points collected within the grids will be positioned 
using WAAS-corrected GPS and/or a fiducial-based method. Individual survey lanes crossing 
each grid will be located using measuring tapes laid out along the grid borders perpendicular to 
the direction of instrument travel. Additional survey tapes (fiducial lines) may be stretched 
across the grids parallel to the border tapes at selected intervals to further constrain the position 
of each data point. During fiducial surveys, the operator marks a fiducial in the data stream 
manually when walking a survey lane each time the instrument passes over a fiducial marker 
(survey tape). During processing, data points are interpolated between the entered fiducial 
locations. Once collected and positioned, the geophysical data will be converted to UTM Zone 
17 North coordinates using the know coordinates of one or more of the grid corners. 

3.4.3 Site Challenges 
3.4.3.1 Geophysical Background Noise 

Due to the sandy nature of the soils at each MRS, it is not anticipated that there will be 
geophysical background noise due to soil response in the EM61 data. Furthermore the area’s 
geology should not interfere with any magnetometer surveys, due to the lack of mafic minerals in 
the underlying limestone. There may be background noise caused by surface roughness (cut 
vegetation, roots, etc.), which will vary depending on the degree of vegetation clearance.  
3.4.3.2 Man-Made Features 

Due to the remoteness of the MRSs, it is unlikely that man-made features exist. However, if 
man-made features are encountered during the field activities, the locations will be documented 
for inclusion on site figures along with known man-made features (i.e., power lines). The MkII 
is relatively insensitive to lateral cultural interferences such as buildings, power lines, and fences. 
In the event that an area of the geophysical survey contains power lines, all efforts will be made 
in both data collection and data processing (by the use of filtration and methods as power of 
anomaly) to minimize the effects of the overhead power lines and maximize the quality of the 
data collected. There are other man-made features that may affect geophysical investigations. 
They may include, but are not limited to: 

Underground utilities; 
Sewer covers, and culverts, reinforced steel in storm drains; and 
Roads and curbing. 

3.4.3.3 Site Accessibility 

Dynamic events that may affect geophysical investigations include weather (precipitation, wind, 
and extreme temperatures); radio, and other EM spectrum transmissions; and solar activity (e.g., 
if a single sensor magnetometer is employed).  It is the responsibility of the Site Geophysicist to 
evaluate these events/conditions during acquisition to determine their effect, if any, on the 
geophysical data quality. If it is determined that these events/conditions are adversely affecting 
data quality, then data acquisition will cease until the event/condition concludes. 

3.5 SPECIFIC OPERATIONAL ELEMENTS 

The field tasks to be performed on site, along with the following reporting and data management 
tasks are described in the following sections.  While these sections are loosely arranged in a 
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manner similar to the expected general project work flow, one should refer to the project 
schedule for the specific planned timing of these work features (Appendix M). 

3.5.1 Site Preparation 
ZAPATA anticipates that we will establish a field office trailer within Kissimmee Prairie 
Preserve State Park pending final approval from the park superintendent.  ZAPATA does not 
anticipate siting an explosives magazine on site; demolition explosives will be ordered on an on-
call basis.  ZAPATA is aware that, if required, the storage of explosives would require 
installation of chain-link fencing in a small area and place an Alcohol, Tobacco, and Firearms 
(ATF)-approved Type II portable magazine within that fenced area. 

3.5.2 Vegetation Clearance 
All of the areas proposed for ground based investigation will be cleared of brush understory (less 
than three inches in diameter and above six inches in height) to facilitate DGM data collection.  
No brush clearance will take place along airborne transects. Pathways cleared in areas within the 
Kissimmee Prairie Preserve State Park are limited to a nominal width of three ft., and must not 
be immediately visible by public users. All brush clearing activities will be coordinated with the 
Kissimmee Prairie Preserve State Park due to concerns with endangered species nesting seasons 
(Florida Grasshopper Sparrow) and to coordinate activities with scheduled prairie burns.  
ZAPATA will discuss our data collection configuration with the park superintendent and seek 
approval to minimally exceed the clearance-width restrictions to allow enough room for passage 
with the EM61 MKII, but limit that exceedance to 0.5 meters. The state Park has offered to 
assist by coordinating fieldwork with prescribed burns. To complete the task ZAPATA will 
employ two six-man brush clearing teams consisting of one UXO Technician II and five laborers 
each. Teams will use a combination of powered (chain saws, weed whackers, etc) and 
mechanized equipment and will clear brush immediately prior to geophysical investigation 
within each investigation area. Concurrent with brush clearing, transects will be surface-cleared 
of metallic debris by UXO Technicians and any MEC items found will be documented for 
inclusion in the RI report and disposed of as described in latter sections. 

3.5.3 Geophysical System Verification 
The GSV program described in detail in Appendix J will be implemented at Avon Park to ensure 
DGM data quality and instrument functionality. The GSV process combines instrument testing 
over an established Instrument Verification Strip (IVS) and a blind seeding program. The IVS is 
constructed by burying multiple ISOs of varying sizes along one or more survey lines. A 
background strip is also established to determine background noise levels at the survey site. 
Instrument responses collected over the IVS twice daily are compared to pre-established EM61 
MkII response curves for each ISO buried within the strip to ensure proper instrument 
functioning. The blind seed program is used to verify that data collection, processing, and 
reacquisition methodologies meet requirements and DQOs set forth by the USACE and in the 
WP. 
3.5.3.1 Instrument Verification Strip 

ZAPATA will construct an Instrument Verification Strip (IVS) containing multiple buried ISOs 
and a background response lane free of buried items to test the hand-towed DGM equipment.  
The IVS will be located in an area that best approximates the ground conditions of the DGM 
survey areas. The selected locations will be checked for background anomalies prior to any seed 
item emplacement and, if necessary, the IVS may be relocated or extended to avoid existing 
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background anomalies. The field team will survey the IVS twice daily and prior to 
commencement of production surveying. The geophysicist will plot target responses on standard 
anomaly response curves (Geosoft’s UX-Analyze), and target locations will be compared to 
known seed item locations in order to evaluate the consistency of the EM61 instrument response 
throughout the duration of the project. All production survey equipment combinations will 
collect IVS data sets prior to collecting DGM data. After processing and delivery, datasets will 
be made available to the USACE representative for acceptance before production data collection. 
3.5.3.2 Airborne Instrument Test Strip 

3.5.3.2.1 A separate test strip will be constructed for the airborne magnetic platform as 
described in Appendixes J and R to demonstrate VG-22 instrument functionality. A second 
(background) test strip containing no seed items or significant existing anomalies will also be set 
up in the vicinity of the airborne test strip to measure background levels. 

3.5.3.2.2 Prior to survey data collection the test strip will be collected with the VG-22 at 
altitudes of 1 m, 2 m, 3 m, and 5 m in order to calibrate the sensors and data positioning 
equipment, calculate coefficients for removing aircraft noise from the sensors, and to determine 
baseline standard responses of the sensor pairs to the seed items. The strip will then be flown 
daily in opposite directions during DGM surveys at the lowest altitude to demonstrate instrument 
functionality and to calculate instrument lag values throughout the project. Airborne test data 
will be evaluated daily by the processing geophysicist. 
3.5.3.3 Blind Seeding Program 

The blind seeding program is used to verify that data collection, processing, and reacquisition 
methodologies meet requirements set forth by the USACE, the WP, and the GSV. The program 
also provides an opportunity for QA and QC personnel to monitor geophysical teams and to 
perform root-cause analyses to remedy performance deficiencies in near-real time. Specific 
details regarding seed items and the use/placement of the items are described below and in 
Appendix J. 
3.5.3.4 Blind Seed Approval and Composition 

All seed items will be approved by Government QA and contractor QC personnel assigned to the 
project or management not directly involved with data collection, processing, or reacquisition. 
Whenever possible, ZAPATA will use small Industry Standard Objects (ISO) as blind seed 
items.  
3.5.3.5 Placement of Blind Seeds 

Blind seeds will be placed only within survey grids and within the Arbuckle Creek mag-dig 
survey area. Since it cannot be assured that the survey instrument(s) will pass over any given 
location within a given transect, blind seed items will not placed on transects. One seed item 
will be located within each grid and one item per instrument operator will be buried within the 
Arbuckle Creek survey area. Each seed will be buried by a UXO technician with experience 
using GPS equipment and with grid positioning using tape measures.  Each seed will be buried in 
a location free of pre-existing anomalies within a 1.0 m radius (~3.28 ft). Each seed will be 
oriented horizontally and buried at a depth of 5.0” (5x the diameter of a small surrogate) in the 
grids and to between 95% and 100% of the expected depth of burial of the M103 fuze within the 
Arbuckle Creek area. Prior to burial, the area will be cleared using an approved metal detector. 
If the area is not found free of existing anomalies, a new location will be chosen, and the above 
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step repeated. The seed location within each grid will be recorded by the UXO technician as 
described in Section 3.5, while the locations within the Arbuckle Creek will be surveyed using 
RTK GPS. The locations of the seed items will not be known to personnel performing data 
collection, processing, or intrusive investigations. 
3.5.3.6 Coordinate Acquisition of a Blind Seed 

When seeding, the data concerning the seed items will be recorded in the project field book and 
sent via email only to the QA Manager (see Appendix F for documentation requirements). This 
data will include, but may not be limited to, the location of the seed (provided in local 
coordinates and, if GPS is used, UTM coordinates; a map will be provided when possible), seed 
identification number (ID), and any other identifying attributes of the item. Seed locations will 
not be approximated and will be determined as follows: 
 In areas of reliable GPS data acquisition, coordinates of the blind seeds may be recorded 

with RTK GPS. (Handheld GPS devices will not be employed due to their limited 
accuracy). 

 The seed location will also be measured in local coordinates. When establishing a local 
coordinate system, the southwest grid corner will be designated as the origin (i.e., X = 0, 
Y = 0) point. A minimum of three separate tape measurements will be made using the 
following method: 

o	 Establish the southern and northern (or eastern and western) grid edges by placing 
two measuring tapes along opposite grid edges. 

o	 A third measuring tape will be stretched between the grid edges to measure the 
distance along the perpendicular measuring tape to the grid edges (i.e., the other 
two tapes); this configuration forms an “H” with the bar of the “H” passing 
through the seed location. The distance measured from the southwest corner to 
the third tape will be recorded as the X coordinate, and the distance measured 
north from the X point to the seed item will be recorded as the Y coordinate. All 
angles between measuring tapes should equal 90 degrees. 

3.5.3.7 Seed Identification 

Unique descriptive ID codes will be to be used for the blind seed items. This naming convention 
will be developed by QC or management. If possible, all seeds will be engraved with the ID 
code or otherwise marked with a permanent or semi-permanent medium. This will allow the 
blind seed to be tracked throughout the duration of the project. If an inert ordnance item is to be 
used as a blind seed item, it will be painted blue per industry requirements. 

3.5.4 Geophysical Investigation Plan 
3.5.4.1 DGM data collection at all Avon Park MRS with the exception of MRS01 (Arbuckle 
Creek) will be collected along transects and within survey grids.  The transect line spacing, 
number of transect miles, and equivalent acres proposed for each MRS are contained in Table 3-
13. DGM surveys at Arbuckle Creek will be collected using a waterborne magnetic survey 
platform in conjunction with ground-based DGM and mag-dig operations conducted along the 
creek banks within a 20-foot buffer zone away from the waterline.  Airborne magnetic surveys 
will be conducted along transects spaced 100 meters apart across each MRS. Transect data will 
also be collected within each MRS in areas inaccessible to the airborne equipment using AIR 
techniques.  
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3.5.4.2 Density calculations made using the DGM transect data as well as Analog Instrument 
Reconnaissance data will then be used to locate up to 25 large target areas, which will be further 
investigated using ground-based DGM surveys along transects and within grids. In each of these 
target areas, EM61 data will be collected along two 1,000-foot transects oriented approximately 
perpendicular to one other. Survey grids measuring 25 ft by 25 ft or 50 ft by 50 ft will also be 
placed in areas of high, medium, and low anomaly density within the target areas. An estimated 
maximum total of 117 grids will be placed within target areas across the entire Avon Park site. 
In addition to these 25 ft by 25 ft and 50 ft by 50 ft grids, multiple grids measuring 20 ft by 200 
ft will also be collected along the edges of each target area to better define the boundary of the 
area. 
3.5.4.3 DGM Data Acquisition: Transects 

Transect data will be collected within all MRSs at Avon Park, with the exception of MRS-M01. 
The large majority of transect data will be collected over open areas free of vegetation using the 
VG-22 airborne magnetometer platform (described in Section 3.4.1.4) flown by a Battelle 
helicopter pilot. In areas that are inaccessible to the airborne platform, data will be collected by 
ZAPATA personnel using a hand-pulled, wheel-mounted, single coil Geonics EM61 MkII. If 
necessary, an EM61 MkII 1 m by 1 m coil may be carried in skirt mode along segments of 
transects inaccessible to the wheel-mounted coil. Data collection parameters for the skirt mode 
would be the same as those used for the wheeled mode. Along EM61 transects crews will clear 
brush to a minimum width of four ft, and transect paths will avoid any large obstacles (such a 
large trees, wetlands, large rocks, etc.) that cannot be cut or moved. The EM61 transect lines will 
be broken into individual 200-ft or shorter segments, which will be cut straight as possible.  
Brush clearance is not expected to be required along airborne transects.  
3.5.4.4 Airborne Transect Data Collection 

3.5.4.4.1 During airborne DGM surveys, the Battelle VG-22 system will be mounted on a 
helicopter and flown as low to the earth’s surface as safely possible; it is anticipated that most 
data will be collected at altitudes of between 1 and 3 meters above the ground surface. Survey 
transects over each survey area will be pre-programmed into an airborne GPS navigation system.  
The navigation equipment will provide the pilot and geophysical system operator with a virtual 
grid showing each transect and its position relative to adjacent transects. Using this system, the 
pilot and geophysical system operator will ensure that a 100-meter transect spacing is maintained 
whenever possible. The VG-22 array will collect a 12-meter data swath over approximately 240 
linear miles (1,163 acres equivalent) of transects at an air speed of 40-60 mph depending on 
survey conditions (e.g. wind speed and direction). Data will be collected over the following 
eight MRSs which cover approximately 10,254 acres; R01, R02, R04, R05, R07, R08, M02, 
M03. Figure 3 in Appendix B shows the nominal location of the airborne transects over the 
MRSs. 

Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 3-30 Task Order No. 0008 

Revision 0 



Table 3-13: MRS Remedial Investigation Summary 

Trnnsects 
Assumed 

MRS 
MRS Target 

Acreage Radius Line Miles 
(feet) * Spacing 

(feet) 
Airborne Ground• 

Arbuckle Creek Fuze 
1 662 328 0 0.189** 

Disposal Area - MRS MOl 

North Restricted Use Ana -
2,785 662 328 58.86 4.14 

MRSM02 

Central Restricted Use 
3,575 662 328 79.62 1.28 

Area - MRS M03 

Land Skip Bombing Target 
649 662 328 14.23 1.22 

-MRSROl 

Combination Bombing and 
649 662 328 14.46 0.965 

Gunery Range - MRS R02 

Practice Bombing Target -
649 662 328 9.87 5.6 

MRS-R04 

Practice Bombing Target -
649 662 328 14.11 1.26 

MRS-ROS 

Practice Bombing Target -
649 662 328 14.56 0.825 

MRSR07 

AI·ea Bombing Target-
649 662 328 13.21 2.15 

MRSR08 

Notes: 

Final Work Plan for the Remedial Investigation/Feasibility Study (RIIFS) 
USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Flo1ida 

Grids 

Total Acres 

Acres Number Investigated 
Acres (assuming 

Airborne Ground 
50ft by 50ft) 

0 1.38** 0 0 1.38 

281 1.50 2.2 38 285 

380 0.464 2.9 50 383 

67.9 0.442 0.3 5 68.6 

69.0 0.351 0.3 5 69.7 

47.l 2.03 0.3 5 49.43 

67.3 0.456 0.3 5 68.1 

69.45 0.3 0.3 5 70.1 

63.0 0.78 0.3 5 64.1 

*Used HFD (441 ft) from a 100 lb GP Mkl. Assumed target radius = 441feetx1.5 = 662 ft. From Fragmentation Data ReviewF01m dated May 24, 2011. 

** 200 ft upstream of bridge and 800 ft downstream of bridge. Includes total area of geophysical collected via boat platfom1 and along stream banks. 
a - Estimate of length includes investigation by AIR and DGM transects 
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3.5.4.4.2 All airborne survey operations will be conducted safely and in accordance with all 
Federal Aviation Administration (FAA) regulations and requirements, as well as with the 
Battelle-generated HSP which will be included in subsequent versions of this Work Plan. All 
flight operations will utilize Visual Flight Rules (VFR); no Instrument Flight Rules (IFR) will be 
used for any portion of the mobilization, data acquisition, or demobilization activities. As such, 
airborne data will only be acquired during daylight hours and as weather conditions permit. 

3.5.4.4.3 Areas which are unable to be surveyed using the VG-22 at or below the maximum 
altitude necessary to detect metallic items will be excluded from the airborne survey data and 
will be collected using the EM61 MkII as described in Section 3.5.4.3. All airborne survey data 
will be assembled in Geosoft Oasis montaj geophysical data processing software during field 
operations to verify areas that have been surveyed and to locate any survey data gaps. 
3.5.4.5 EM61 Mk II Transect Data Collection 

3.5.4.5.1 EM61 MkII data will be collected with the long axis of the 1m 
transmitter/receiver coil oriented perpendicular to the line of travel (transect line). The field 
team will collect a single data profile down each transect lane, providing a coverage width of 
three feet.  The nominal along line data spacing using wheel mode is 0.33 ft. 
3.5.4.5.2 Data acquisition will be conducted along each transect in 200-foot or shorter 
segments. Wooden stakes or other non-metallic markers will be placed at the start of the transect 
and at the beginning and end of each segment. The stakes will be labeled with the transect 
number and the distance along the respective transect. The individual staked positions will be 
surveyed prior to or during geophysical data collection using an RTK GPS system; however, the 
accuracy of the GPS locations for each transect stake may be limited by brush and overhead tree 
cover. DGM data will be collected along each segment in conjunction with a WAAS-corrected 
GeoXT. If no WAAS correction is available prior to collecting a segment, the instrument 
operator will stop and wait at the next hub for one minute in an attempt to regain a WAAS-
corrected GPS signal. If after one minute a WAAS correction remains unavailable, the operator 
will collect the segment and the data will be interpolated between the known hub locations noted 
by the field crew. EM61 data collected along each transect segment will be recorded as a 
separate data line in the data logger/handheld field computer. 
3.5.4.5.3 Transect data will be processed and anomalies will be identified using the target 
picking threshold determined during the IVS and/or using the production survey data. Target 
density maps will then be produced. Since the DGM transect data is used only to determine the 
location of large targets and to place survey grids, no targets identified along transects will be 
intrusively investigated. 
3.5.4.6 DGM Data Acquisition: Grids 

3.5.4.6.1 ZAPATA will use DGM data acquired in grids to provide detailed data used to 
refine the extent and to determine the nature of MEC contamination within each MRS. Grids 
will be placed in high, medium and low density areas and the grid sizes will vary depending on 
their intended location and purpose. The locations and distribution of grid types will also be 
determined in consultation with USACE personnel (geophysicist and Project Manager). In high 
density areas, the grids will be 25 ft by 25 ft, while in low to medium density areas the grids will 
be 50 ft by 50 ft. Grids collected along the borders of defined bombing targets will be 20 ft by 
200 ft; these grids will be centered on the boundary of the target as determined from the DGM 
and analog transect data. DGM data will be collected within grids along lines spaced no more 
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than 2.5 ft apart. The EM61 data will also be collected in auto mode to acquire data points at 
least every 0.8ft (25 centimeter) along the survey lines and will be positioned as described in 
Section 3.4.2.2. 
3.5.4.6.2 The grid areas will be brush cleared approximately 5 ft beyond each side of the 
grid, allowing turnaround room for the array. All vegetation above six inches in height and less 
than three inches in diameter will be removed from the grid areas. 
3.5.4.7  Marine (Waterborne) DGM Data Acquisition 

3.5.4.7.1 Transects will be surveyed along Arbuckle Creek (MRS M01) using a single 
magnetometer described in Section 3.4.1.3 to acquire anomaly density data only. Surveys will 
be conducted 200 ft. upstream and 800 ft. downstream of the County Road 64 bridge along 
interpolated transects. Barring potential obstacles and/or water conditions including, vegetation, 
shallow water depth, man-made obstructions, and river current, a nominal 5 ft. transect spacing 
will be collected to ensure optimal DGM coverage of Arbuckle Creek.  
3.5.4.7.2 During the marine surveys, a single G-882 marine magnetometer platform will be 
suspended in front of a non-metallic raft which will be powered by a small electronic trolling 
motor. The boat will have both side scan and vertical sonar equipment aboard to avoid 
underwater obstructions and to ensure the platform is suspended at a consistent height above the 
creek bottom. Data positions will be collected using a GPS system, and the sensor and 
positioning data will be recorded on the Geometrics Maglog software package (Maglog). In 
addition, Maglog has the ability to display the proposed location of the transects during data 
acquisition; it will be used to navigate the survey equipment along the transect lines. The 
waterborne transect data will be integrated with the land-based mag-dig data as described in 
Section 3.5.4.7 and Section 3.5.4.8 primarily to aid in determining the extent of MEC 
contamination in the vicinity of Arbuckle Creek.  
3.5.4.8 Mag-Dig Operations (MRS M01- Arbuckle Creek) 

Mag-dig operations will be conducted within a 20-foot buffer zone established from the 
waterline of Arbuckle Creek along the length of the waterborne DGM survey area (200 ft. 
upstream and 800 ft. downstream of the County Road 64 bridge). Crews made up of UXO 
personnel will walk parallel survey lines 1 m in width until the entire area has been surveyed.  
During mag-dig operations, UXO survey crews will use analog instruments (e.g. Whites metal 
detectors) and will flag anomalies, all of which will be investigated intrusively as described in 
Section 3.5.7 
3.5.4.9 DGM Sampling Rates 

3.5.4.9.1 The proposed data acquisition parameters for the geophysical equipment are listed 
below. As each project site requires unique data collection criterion, these parameters will be 
used as a baseline during the GSV, and associated QA tests. The parameters may be modified 
slightly (as needed) to ensure that data are collected with the optimal sampling rates for each site. 
Optimal rates will be verified during the GSV.  
3.5.4.9.2 The data acquisition parameters for ground-based, GPS-positioned geophysical 
data are; 

Sampling Swath – 1.0 m (~3.3 ft), 
Separation between array passes (Grids)– 0.75 m (~2.5 ft), 
Sensor Height – 42 cm, 
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Geophysical Data Acquisition rate – 10 hertz (Hz),
	
GPS Data Acquisition rate – 1.0 Hz,
	
Maximum Array Speed – >95% of data will be collected at or below 3.5 miles per hour
	
(mph) (or speed determined at the GPO), and 

Along-line geophysical sensor data point – 98% ≤ 25 cm data spacing. 


3.5.4.9.3 The data acquisition parameters for ground based, non-GPS-positioned 
geophysical data are; 

Sampling Swath – 1.0 m (~3.3 ft),
	
Separation between survey lines (Grids) – 0.75 m (~2.5 ft),
	
Sensor Height – approximately 42 centimeters (cm),
	
Geophysical Data Acquisition rate with auto mode – ~0.8 ft intervals
	
Maximum Array Speed – >95% of data will be collected at or below 3.5 mph (or speed 

determined at the GPO), and 

Nominal along-line geophysical sensor data point – 98% ≤ 25cm data spacing.  


3.5.4.9.4 The data acquisition parameters for airborne GPS-positioned geophysical data
	
are; 

Sampling Swath – 12.0 m (~39.5 ft), 
Separation between array passes – 100.0 m (~330 ft) 
Sensor Height – 1-3 m (~3.3-~10 ft), where possible, 
Geophysical Data Acquisition rate – 1,200 hertz (Hz), converted to 120 HZ for 
processing 
GPS Data Acquisition rate – 1.0 Hz, 
GPS/IMU Acquisition rate – 100 Hz 
Maximum Array Speed – Data will be collected at speeds between 40 and 60 mph (or 
speed determined at the GPO), and 
Along-line geophysical sensor data point – 98% ≤ 15 cm data spacing. 

3.5.4.9.5 The data acquisition parameters for waterborne GPS-positioned geophysical data 
are; 

Sampling Swath – 1.0 m (~3.3 ft), 
Separation between array passes – 1.5 m (~5.0 ft), 
Sensor Height – Approximately one to three feet above creek bottom, 
Geophysical Data Acquisition rate – 10 hertz (Hz), 
GPS Data Acquisition rate – 1.0 Hz, 
Maximum Array Speed – >95% of data will be collected at or below 3.5 mph (or speed 
determined at the GPO), and 
Along-line geophysical sensor data point – 98% ≤ 25 cm data spacing 

3.5.4.10 Airborne DGM Quality Control Procedures 

3.5.4.10.1 The airborne platform will be tested by flying the IVS or airborne test strip as 
well as the background strip twice daily. The results of these tests will be used to ensure proper 
instrument functionality, data positioning, and to instrument lag. The airborne DGM collection 
crew will also perform quality control and safety tests outlined in Table 3-13. Tests listed in 
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Table 3-13 will be conducted at one or more of the following frequencies, once prior to DGM 
survey, daily, or in real time throughout the surveys. Tests are designed to measure parameters 
which have a direct impact on the interpretation and usability of the data. The thresholds for 
certain QC items, such as the maximum survey altitude, will be determined as part of the IVS.  
QC results from each day’s survey will be available for review as part of the preliminary product 
deliverables.   

TABLE 3-14	 VG-22 AIRBORNE SYSTEM QUALITY CONTROL TESTS PROPOSED FOR THE 

AIRBORNE MAGNETOMETER DGM SURVEY 

Test Description 

Rotor Susceptibility 
GPS Base Verification 
Lag Test 
Static Noise (Helicopter Off) 
Compensation FOM/IR 
In-Flight Lag 
Test Item Detection (Pd) 
Test Item Location 
FAA Daily Inspection 
General Sensor Operation 
Test Item Amplitude 
Survey Area Coverage 
DGPS Quality 
Altitude 
Dynamic Noise (in flight) 
Drop-Outs 

Pre-DGM 

Collection 

x 
x 
x 
x 
x 
x 

Daily 
Real-

Time 

x 

x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 

3.5.4.10.2 Helicopter noise sources include both high frequency (rotor) and low frequency 
(compensation) components. The magnetic susceptibility of the rotor mast is measured prior to 
survey operations in order to ensure minimal magnetic noise from this source. Compensation 
corrections are applied to reduce the aeromagnetic component of the platform noise. In-flight 
noise levels are monitored throughout the project in real time. Sensor lag is calculated from an 
internal digital calibration coil and verified during the IVS fly-over. Sensors are also 
continuously monitored for signal drop-outs during the survey. GPS positioning of the base 
station is validated by reference to either another monument or to an OPUS solution.  Positioning 
of target locations is verified by reference to the known location of IVS test items.  DGPS quality 
is monitored throughout the survey by the HDOP parameter. Survey coverage and altitude are 
measured and mapped daily. 
3.5.4.11 Ground Based and Waterborne DGM Quality Control Procedures 

3.5.4.11.1 Quality control procedures for ground-based and waterborne DGM equipment 
will consist of, but not be limited to those procedures outlined in DID WERS-004.01 and our 
procedures. These procedures include daily verification of sensor operation along with a check of 
the sensor positioning system used in data acquisition.  Daily QC checks will include; 

Cable Shake Test, 
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Latency Test
	
Twice daily Static/Standard instrument responses,
	
Recollect at least 2% of DGM transect data daily,
	
Repeat line with surface seed (Grids), and
	
GPS Position Verification.
	

3.5.4.11.2 Testing of the marine magnetometer system will include a system response test 
performed in the field either on the water or before launching the equipment platform, along with 
documented warm up times and GPS position verification.  

3.5.4.11.3 In addition to data acquisition QC procedures, a QC review will be performed on 
data processing and interpretation procedures. If any significant discrepancies exist in the 
positioning or repeatability of the data, the problem will be identified and corrected. The QC 
Geophysicist will carefully evaluate the geophysical data for any potential problems such as 
latency correction, abnormal data spikes or inconsistent background values. The QC geophysicist 
will also evaluate geophysical data to determine if the “blind” seed items were detected and that 
their positioning is accurate. The QC Geophysicist will resolve any problems and perform root-
cause analyses as necessary in accordance with the Quality Control Plan (QCP). 

3.5.5 DGM Data Processing, Analysis, Evaluation and Anomaly Selection 
3.5.5.1 Ground-Based and Waterborne Data Processing 

3.5.5.1.1 DGM data collected along transects and within grids as well as along Arbuckle 
Creek will be examined in the field for data gaps, positioning errors, etc. prior to transmission to 
Golden, Colorado via email or by uploading to an .FTP site. Geophysicists in Golden will then 
process, analyze, and display geophysical data using a combination of software packages 
including Geosoft Oasis UX Detect®, MagMap®, Corel Draw®, and the proprietary MakeXYZ 
and TD3D software developed by ZAPATA. All position data will be converted to NAD83 
UTM, meters and data quality and processing results will be evaluated by a QC processor. After 
processing DGM data, ZAPATA personnel will document each processing step in the processing 
log. All processing procedures will be completed in accordance with DID WERS-004.01 and all 
pertinent survey and anomaly data steps and results will be compiled in an Access data base, also 
in accordance with DID WERS-004.01. 
3.5.5.1.2 The processing geophysicist will evaluate the processed DGM data to identify 
anomalies, which may represent potential MEC items, above instrument response thresholds 
determined using IVS and/or DGM survey data. Target lists will be generated containing the 
response values and coordinates of selected anomalies. Additional criteria may be evaluated to 
refine the target list as necessary including, EM decay values (Tau), anomaly size and shape, and 
background noise levels. 
3.5.5.1.3 The selected anomalies will be ranked for each of the DGM grids. Those 
anomalies with responses that are consistent with those expected for ordnance at the site, which 
also have a Tau (decay Tau for the EM response signal) within a range of approximately 200 to 
800 would be ranked the highest. Anomalies would be intrusively investigated based on their 
ranking. All anomalies up to an equivalent of 100 selected anomalies per acre per grid would be 
intrusively investigated, i.e., for a 50 ft by 50 ft grid all selected anomalies up to a maximum of 6 
anomalies would be investigated. If a number of anomalies greater than the equivalent of 100 
per acre is present within a grid, a statistical determination of the number of additional anomalies 
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required to be investigated would be made. The number of highest ranking remaining targets 
required to meet this criteria would be investigated. 
3.5.5.2 Airborne Data Processing 

3.5.5.2.1 Airborne DGM data will be examined in the field by Battelle and ZAPATA to 
ensure sufficient quality for final processing. The adequacy of the noise compensation data, 
heading corrections, time lags, orientation calibration, and noise levels, as well as data format 
compatibility will be confirmed during initial and subsequent data processing. Data will also be 
examined for high noise levels, data drop outs, unacceptable diurnal activity, or other data 
quality issues. Lines deemed to be unacceptable by the Battelle geophysical team will be re-
flown during the acquisition stage. All data gaps will be rejected as inaccessible at or below the 
maximum data collection altitude and/or reacquired.  

3.5.5.2.2 Because industry-standard magnetic modeling and interpretation software alone 
are inadequate to analyze the type of data collected by the Battelle VG-22 system, Battelle has 
developed proprietary software to process the VG-22 data. This software incorporates 
proprietary in-house processing, inversion, and statistical algorithms in a Geosoft-based 
framework. All VG-22 data collected during the airborne surveys at Avon Park will be 
processed using Geosoft and Battelle’s proprietary software. Airborne data will be processed by 
Battelle’s senior-level geophysicist(s), who will calculate vertical magnetic gradients and the 
magnetic analytic signal (total gradient) using the raw vertical magnetic gradient transect data. 
From the processed data, magnetic features and anomalies will be identified, located, and 
analyzed based on selection parameters determined during the initial surveys conducted at the 
IVS or airborne test strip. Processed airborne data and selected anomalies will be evaluated by 
ZAPATA personnel for final approval and to ensure all DQOs are met. All procedures will be 
completed in accordance with DID WERS-004.01. All pertinent survey and anomaly data steps 
and results will be compiled in an Access data base in accordance with DID WERS-004.01. 

3.5.6 Anomaly Reacquisition 
The list of anomalies identified for intrusive investigation within the grids and along each 1,000 
foot DGM transects will be provided to the reacquisition team, who will reacquire targets on the 
ground using the EM61 MkII system to ensure that the target identified on the ground is the 
target mapped by the original survey.  In addition, the magnitude of the target anomaly will be 
listed in the data sheet.  The technician operating the EM61 will first verify that the location has 
an anomaly approximating the magnitude reported on the dig sheet, before locating the central 
peak of the anomaly by doing a sweep at right angles to the transect line with the EM61.  The 
true location of the metal object will be marked on the ground with a labeled plastic pin flag.  If 
characterization results show the potential for MEC to extend beyond a currently defined MRS 
footprint, ZAPATA will request direction from the USACE to continue to characterize the nature 
and extent beyond the CSM boundary. 

3.5.7 Intrusive Investigation 
Intrusive investigations will be conducted in grids where DGM was performed following the 
evaluation of those digital data and consultation with the PDT. The intrusive investigation 
findings from all grids will augment data collected along transects.  Grids may vary in size/shape 
and may be placed in areas of high, medium, and low concentrations of MEC and/or MD (based 
on data evaluation) to characterize the nature of those various munitions classifications.  Further, 
we note that the nature of anomalies in separate areas, particularly in high density areas, may be 
Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 3-37 Task Order No. 0008 

Revision 0 

http:WERS-004.01
http:WERS-004.01


    

        

   

     

      

  

 

  
 
   

 

 

 

  

 
   

 

 
  

  
 

 

  
 

  
   
  
  
  

  

  
 

  
 

 
  

 
 

  
 

 
   

Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Field Investigation Plan 

(and likely are) different.  Grids placed in areas where DGM was performed will be investigated 
following the process outlined in Section 3.5.5.1.3, herein.  In the case of those grids placed in 
high anomaly density areas, it may not be necessary to intrusively investigate all of the 
anomalies to adequately characterize the grid; it's possible the anomalies may be composed of 
material other than MEC and/or MD.  In those cases where grids contain a high anomaly density, 
it may be necessary to reduce the number of anomalies investigated using a statistically valid 
approach.  Because the conditions of the site are unknown, ZAPATA along with the PDT will 
select grid locations and determine a statistically valid intrusive investigation sampling plan to 
confidently determine the nature of the anomalies in the grid(s) after evaluating the data obtained 
from the transect investigations. 
3.5.7.1 MEC Accountability and Record Management 

A detailed accounting of all MEC items/components encountered will be maintained.  ZAPATA 
will also account for all demolition materials utilized to detonate UXO on-site.  Appendix L – 
Scrap Management, describes the procedures for inspection, certification, and verification of 
MD. A computer network project folder will be used to store all project data for the geophysical 
survey.  Digital processing/interpretation folders will be maintained for the survey so the 
processing/interpretation sequence can be reproduced at a future date, if necessary.  ZAPATA 
will preserve the integrity of the raw geophysical sensor and position data and ensure that the 
data are provided to a client representative.  Raw data and processed data will be provided on 
compact disk (CD) with the completion report.  Processed data will be presented as Geosoft 
*.GDBs databases and ASCII files.  All pertinent geophysical data will be transferred to an 
independent / external hard drive or other computer media and stored at the centralized 
processing lab.  ZAPATA will maintain the original or a copy of all records produced during the 
life of the contract.  Reference information that may be recorded and stored for each survey area 
includes, but is not limited to: 

Site identification (file name and survey coordinates); 
Survey area conditions; 
Acquisition personnel; 
Weather conditions; and 
Instrument serial number(s). 

3.5.7.2 UXO Personnel and Qualifications 

3.5.7.2.1 Personnel Qualifications 
All UXO personnel meet the requirements of DDESB Technical Paper (TP) 18 (DDESB, 2004).  
3.5.7.2.2 Anomaly Avoidance Escort 
Field activities will be under the direct supervision of a UXO-qualified anomaly avoidance 
escort.  
3.5.7.2.3 Intrusive Investigation Teams 
Intrusive investigation will be under the direct supervision of the SUXOS.  The intrusive 
investigation team will be responsible for: 

Operating all metal detectors; 
Marking, plotting location and recording of all MEC, MD and cultural debris 
encountered; 
Intrusively investigating  anomalies; 
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Identifying and classifying MEC and munitions components; 
Photographing MEC; 
Conducting explosive disposal procedures of UXO, if necessary; 
Segregating, and removing all MD from each grid; and 
Performing other MEC operations when directed by the SUXOS. 

3.5.7.2.4 Team Makeup 
While the size of the UXO team(s) will be determined in the field, the maximum team size is 
seven persons.  The team will have a minimum of two UXO-qualified personnel, one of which 
will be a UXO Tech III. Resumes of key personnel are included in Appendix H. 
3.5.7.2.5 Personnel Records 
The UXOSO will maintain personnel files on each employee.  All UXO personnel will meet the 
requirements of DDESB TP 18.  Prior to beginning work on site, all employees at this job site 
will have completed a training program that complies with OSHA Regulation 29 CFR 
1910.120e(9).  Management and supervisors receive an additional eight hours training on 
program supervision.  Each employee annually receives eight hours of OSHA refresher training. 
3.5.7.2.6 Records Check 
The SUXOS and/or UXOQCS/SO will conduct training.  Records of attendance (and student 
performance, when applicable) are recorded.  Prior to assignment to a duty position or change in 
duty position, the UXOQCS/SO performs a check of the individual's site personnel record to 
ensure that the employee is qualified to fill the position. 
3.5.7.3 MEC Sampling Locations 

Anomaly locations will be recorded during intrusive operations using standard field forms 
(Appendix F). 
3.5.7.4 MEC Sampling Procedures 

The anomaly investigation operation will start after the designated targets have been located 
during mag-and-dig operations or following reacquisition within grids. Each hole will be cleared, 
and signed off as such in the digital dig sheet.  If the hole cannot be cleared (e.g. concrete culvert 
with rebar), that should be noted in the comments.  All marked anomalies will be excavated 
using hand tools (i.e., shovels, picks, spades, etc.). 
3.5.7.5 Munition with the Greatest Fragmentation Distance 

The munition with the greatest fragmentation distance (MGFD) varies across MRSs.  The 
Arbuckle Creek Fuze Disposal Area (MRS M01) had only M103 fuzes disposed at this location.  
This item has a Maximum Fragmentation Distance (MFD) of 769 feet.  The MGFD at the 
remaining MRSs, except for MRS R03 and R06 which have no MEC concerns, is the M57 250 
lb. bomb.  This item has a MFD of 2,497 ft. 
3.5.7.6 Minimum Separation Distances and Hazard Fragmentation Distance 

The USACE has intrusively investigated millions of surface MEC items and subsurface 
anomalies that have the potential to be unexploded ordnance over the past 15 years on more than 
1,000 project locations for FUDS, Base Realignment and Closure, and active installations.  
These are extremely conservative estimates.  On one project alone, USACE investigated over 
3,000,000 anomalies, of which approximately 1.67% was UXO, with no accidents or 
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unintentional detonations.  For these reasons, the probability of an unintentional detonation, due 
to project activities, is assessed to be “Extremely Low”, and the use of the hazard fragmentation 
distance (HFD) for the minimum separation distance (MSD) for non-essential personnel for 
unintentional detonations is warranted and authorized.  The MSDs, based on data from 
Fragmentation Data Review Forms dated 24 May 2011 (Appendix G) are summarized on Table 
2 in Appendix O.  Quantity-Distance (QD) arcs are shown in Attachment B of Appendix O, 
Figures 1 through 8. 
3.5.7.7 MEC Identification 

Two teams, each consisting of a UXO Tech II and a UXO Tech I, meeting the standards of 
DDESB TP-18 for their respective assigned positions will intrusively investigate the reacquired 
anomalies on land.  A SUXOS and UXOQCS/SO will be on site at all times.  Electronic dig 
sheets will be properly annotated and all columns completed.  We will excavate anomalies, in 
accordance with the approved Work Plan, to positively identify each item.  ZAPATA will 
maintain a detailed record of the items including amounts of MEC, proper nomenclature and 
condition, location, depth and disposition.  The record will include classification of the item (i.e., 
discarded military munitions (DMM), UXO or MC with enough explosives to present an 
explosive hazard) and the mark/model number of the item.  Digital photographs will be taken for 
reporting purposes.  Dig sheets and photographs will be linked to the project GIS.  The locations 
of the MD and cultural debris will be recorded as per guidelines set forth in DID MR-005-05.01.  
A minimum of two UXO Technicians, one of which will be a UXO Technician III and one of 
which will be at least a UXO Technician II, must be in agreement on the nature and condition of 
a live item before any action is taken.  If the nature of an item remains in question after field 
evaluation by UXO Technicians, digital data and images of the item will be forwarded to the 
USAESCH and ZAPATA’s offices for consultation. 
3.5.7.8 MEC Removal 

Should a MEC item be encountered, a UXO-Qualified Technician III or higher will perform a 
separate identification of the item.  All marked target anomalies will be excavated using hand 
tools (i.e., shovels, picks, spades, etc.). Items recovered during excavation will be inspected by 
the UXO Technician III, and then treated in the following manner: items including all MD and 
cultural debris will be visually inspected to ensure they are free of explosive hazards; collected; 
then transported to the storage area.  
3.5.7.9 MEC Storage 

MEC items requiring detonation will be destroyed on the day of discovery.  Thus, ZAPATA will 
not store MEC items. 
3.5.7.10 MEC Disposal Procedures 

All MEC will be disposed of by detonation utilizing standard demolition procedures as outlined 
in Technical Manual (TM) 60A-1-1-31. The following paragraphs describe in general the 
procedures ZAPATA will use to detonate MEC items at the USAF Avon Park Range FUDS. 
3.5.7.10.1 Unexploded Ordnance 
If a suspected MEC item is discovered, the item will be left in place while notifying the USACE 
OE Safety Specialist.  Notification will include the MEC type, location, associated hazard, 
condition, and actions required for disposal.  The SUXOS will make the final determination if a 
material potentially presenting an explosive hazard (MPPEH) item is acceptable to move, after 
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the minimum of one UXO Technician II and one UXO Technician III have agreed on the nature 
and condition of a live item.  If concurrence of the condition of the MPPEH cannot be reached, 
the item will be disposed of in place. 
3.5.7.10.2 Acceptable- to-Move Items 
The preferred means of MEC disposal will be blow-in-place (BIP); however, to reduce the 
number of times personnel must handle explosive demolition materials, those items identified as 
being unfuzed and acceptable to move may be collected and consolidated for disposal within the 
individual respective grids. 
3.5.7.10.2.1 Transport 
After determining an item is acceptable to move, the UXO Tech III will determine the most 
expeditious route for safe movement of the MEC item to the in-grid consolidation point.  MEC 
items safe to move for consolidation will not be transported on public roads; thus, conferring 
with state transportation officials is not required. 
3.5.7.10.2.2 Items Unacceptable to Move 
BIP operations will be conducted for all MEC items that are deemed unacceptable to move.  BIP 
disposal operations will begin at the work site only after all non-essential and non-UXO 
personnel are out of the MSD of the ordnance being detonated.  Demolition safety and operations 
will be conducted in accordance with (IAW) the standard practices and procedures outlined in 
TM 60A-1-1-31, and MEC will only be detonated after positive identification.  Electrical 
demolition procedures will be employed as the method of choice for all detonations, and all 
demolition shots will be tamped.  All detonation/access holes will be backfilled.  Demolition 
operations, if required, will take place at the end of the workday, weather permitting.  The 
SUXOS is responsible for determining whether minimum safe conditions to conduct demolition 
operations are met.  If an event such as inclement weather prevents the destruction of any UXO, 
arrangements will be made to provide security for the site.  Team personnel will provide 
perimeter security during demolition operations.  Personnel safe separation distance for 
demolition operations will be IAW DDESB TP 16.  The following paragraphs describe the 
procedures that will be used to detonate UXO items at the USAF Avon Park Range FUDS. 
3.5.7.20.2.3 Site Control, Evacuation, and Establishment of Exclusion Area 
All roads/trails that provide access to the disposal location will have roadblocks established 
during demolition operations.  The SUXOS, the UXOQCS, and the UXOSO will be on-site at all 
times during demolition operations.  The operation is performed under the direction and 
supervision of the SUXOS, who is charged with the responsibility to ensure that procedures 
contained in this WP and referenced documents are followed.  The UXOQCS/SO monitors 
compliance with the safety measures contained in the WP and associated documents and, in the 
event of non-compliance, is vested with the authority to stop or suspend operations.  Prior to 
initiation of demolition operations, all non-essential personnel will be evacuated to a minimum 
of the MSD from the demolition area, as determined by consultation of DDESB guidance for the 
MEC item in question.  The SUXOS, the UXOQCS, and the UXOSO will verify that the EZ is 
clear of all non-essential personnel and verify that all required notifications have been made.  
Personnel remaining on-site will be limited to those needed to safely and efficiently prepare the 
item(s) for destruction.  Prior to priming the demolition charges, all avenues of ingress will be 
physically blocked by guard personnel.  Radio communications are maintained between all 
involved parties at all times.  Avenues of ingress are not opened without the express permission 
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of the UXOSO.  A constant state of vigilance is maintained by all personnel to detect any 
intrusion into the fragmentation zone or over flights of aircraft.  Evacuations are not anticipated 
as there are no businesses or inhabited buildings in or adjacent to the EZ of the MRS’. 
3.5.7.10.2.4 Road Closures 
Roads entering the EZ will be blocked during intrusive investigation and during explosive 
disposal operations to ensure that unsuspecting individuals are not placed in jeopardy.  The 
SUXOS will assure the area is clear of unauthorized personnel and equipment prior to permitting 
intrusive investigation or MEC disposal activities.  An observer will be stationed at a location 
with a good view of the air and surface approaches to the site. Traffic observers will be stationed 
at locations along affected roads where there is a good view of the air and surface approaches to 
the demolition site. Reflective high-visibility barricades will be used at check points along roads 
which are to be closed.  These will be manned by traffic observers in constant radio contact with 
the SUXOS and UXOSO.  It will be the responsibility of the traffic observers to notify the 
SUXOS by hand-held radio to suspend operations if any aircraft, vehicle, or personnel are 
sighted approaching the EZ. 
3.5.7.10.2.5 Engineering Controls 
If necessary, engineering controls in the form of sandbag enclosures will be used.  These will be 
in accordance with USACE Huntsville Center Publication HNC-ED-CS-S-98-7, “Use of 
Sandbags for Mitigation of Fragmentation and Blast Effects due to Intentional Detonation of 
Munitions.” In the event that overhead power lines are located within the calculated vertical 
fragmentation range for the MGFD as listed in DDESB TP-16, intrusive activities will not 
proceed without the use of engineering controls.  Demolition activities will be in compliance 
with: 

USAESCH’s “Basic Safety Concepts and Considerations for Ordnance and Explosives 
Operations” (USACE 2001); 
DoD’s 6055.9 Std., “DoD Ammunition and Explosive Safety Standards”; and 
TM 60A-1-1-31, “Explosive Ordnance Disposal Procedures.” 

3.5.7.10.2.6 Equipment 
Standard electric and non-electric demolition equipment will be used.  Procedures to be used will 
follow the guidelines dictated by TM 60A-1-1-31.  Although use of electrical disposal 
procedures are anticipated, non-electrical procedures are included to provide procedural 
guidance should a circumstance arise where non-electrical firing procedures are the most prudent 
means of initiating a demolition shot. 
3.5.7.10.2.7 Use of Cellular Phones and the Proximity of Cellular Telephone Service Towers 
As noted in EM 385-1-1, Section 29, November 3, 2003 (USACE 2003), the use of cellular 
phones and the proximity of blasting operations to a cellular service tower could present an 
electromagnetic radiation hazard.  The cellular telephone is considered a low-power device, but 
there are concerns about their use in the proximity of blasting caps.  The Institute of Makers of 
Explosives Safety Publication No. 20 (July 2001) references the following practices: 

Cell phones with less than one watt must be kept at least eight feet from a blasting circuit; 
Contact should not be made between the blasting circuit and the cellular telephone 
antenna and charging jack.  As an added precaution, the charging jack may be covered 
with non-conductive tape; 

Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 3-42 Task Order No. 0008 

Revision 0 



    

        

   

     

      

  

  
  

 
  

 
 

 
  

  

 
  

 
 

   

 
 

 
  

  
   
  

 
  
   
 

 
 

 
  
 

 
  
   
 

 
   

   
  

Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Field Investigation Plan 

Restrict the use of cellular phones during blasting operations to only those who have the 
approval of the person in charge and are operated in accordance with approved 
procedures; and 
If it is suspected that a blasting circuit is at approximately the same elevation as a nearby 
cellular telephone service tower’s cluster antenna, then the radio frequency field strength 
measurements should be made at the location of the blasting circuit and competent expert 
advice sought. 

3.5.7.10.3 Demolition Procedures 
The following policies are not all inclusive nor are they applicable in all situations.  This section 
is not a stand-alone document and is to be used together with other parts of the WP including the 
APP and Explosives Management Plan, applicable Federal, State, and local regulations and 
contract restrictions and guidance. 
3.5.7.10.3.1 General Demolition Operations 
The following demolition procedures are not all inclusive.  Additional safety and procedures 
information are found in the references cited above.  The following is a general guide for 
disposal operations: 

Analyze explosive operations with a view towards reducing the number of personnel and 

quantity of explosive material subject to an accident.  However, never allow one person 

to work alone.
	
Prohibit tasks not necessary to the explosive operation in the fragmentation zone of such 

operations.
	
Use sufficient warning signals and maintain a restricted/exclusion area when explosive
	
operations are conducted.  Cease operations when non-UXO personnel are present.
	
Comply with the authorized explosive limits and safe separation distances.
	
Discontinue explosive operations when unforeseen hazard conditions develop and do not 

resume until the condition is corrected.
	
Smoke only in designated areas.
	
Plan for, provide for, and know the emergency procedures in the event of an accident.
	
Use special care in handling and disposal of damaged or deteriorated explosives, 

munitions items, and other hazardous materials.
	
Disperse explosives awaiting destruction, in small quantities at safe distances, and protect 

them from unintentional initiation.
	
Protect explosives and MEC items from the elements and static electricity.
	
Provide an emergency vehicle outside the fragmentation zone for response in the event of 

an accident.
	
Perform disposal operations only during daylight hours.
	
Carry blasting caps in an approved container and handle them carefully.
	
Do not use UXO for donor charges in demolition operations.  They may be in an 

extremely sensitive and hazardous condition.
	
Use caution when investigating post demolition shots.  Search the area after each shot for
	
any remaining explosives or explosive components.
	

3.5.7.10.3.2 Safety
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Austin Powder, under contract to ZAPATA, will perform demolition operations in a manner 
consistent with industry standards and safe practices.  The following procedures and safety 
precautions will be adhered to at all times. 
3.5.7.10.4 Basic and General Munitions Safety Precautions 
These basic safety precautions are the minimum munitions and ordnance safety requirements 
required of all personnel on site.  
3.5.7.10.4.1 Basic Considerations 
The following should be taken into consideration when planning or conducting UXO operations: 

SAFETY IS PARAMOUNT; 
The method of disposal for all recovered UXO items that are not acceptable to move will 
be BIP; 
Do not move or disturb unidentified items; 
All UXO will be identified independently by two UXO technicians; 
Do not collect souvenirs; 
Do not smoke except in designated areas; 
Do not carry fire or spark producing devices into the site; 
All UXO operations will use the "Buddy" system; 
Prohibit unnecessary personnel from visiting the site; and 
Demolition operations will be conducted in accordance with TM 60A-1-1-31. 

3.5.7.10.4.2 Basic Safety Precautions 
The following safety precautions are applicable to all UXO operations: 

Suspend all operations immediately upon approach of an electrical storm; 
Observe the hazards of electromagnetic radiation (EMR) precautions and grounding 
procedures when working with, or on, electrically initiated or susceptible MEC; 
Do not dismantle, strip, or handle any UXO unnecessarily; 
Avoid inhalation and skin contact with smoke, fumes, dust, and vapors of detonations and 
MC residue; 
Do not attempt to extinguish burning explosives or any fire which might involve 
explosive materials; 
Do not manipulate external features of ordnance items; 
Incorporate appropriate property and personnel protective measures for shock and 
fragmentation when conducting MEC operations; 
Do not subject MEC to rough handling during transportation - sand bag, chock, and block 
appropriately; 
Carry explosives in an appropriate container; 
Hand carry no more than two items (one in each hand) at a time and then only as required 
by the operation being performed; 
Destroy shaped charge munitions by counter charging the cone to prevent formation of 
the explosive jet; 
The preferred method for disposing of white phosphorous is to blow the munition in a 
manner that disperses the white phosphorus into the air versus down into the ground; 
Do not transport damaged white phosphorus munitions unless fully submerged in water; 
Avoid unnecessary movement of armed or damaged UXO; 
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Avoid the forward portions of munitions employing proximity fuzing; and 
Assume unknown fuzes contain cocked strikers or anti-disturbance features. 

3.5.7.10.4.3 General Safety Precautions 
The following sub-paragraphs describe safety precautions for various types of munitions/disposal 
operations: 
3.5.7.10.4.3.1 Projectiles 

Determine if the projectile has been fired and if so consider it armed;
	
Check for the presence of unburned tracers;
	
Avoid the rear and front of rocket assisted projectiles;
	
Handle projectile components such as powder increments, cartridges, and primers with 

caution; and
	
Seal the open ends of projectiles or sheared projectile components with tape or other 

suitable material before transporting.
	

3.5.7.10.4.3.2 Rockets
	

Approach and work on rockets from the side;
	
Do not dismantle or strip dud fired rockets or rocket motors;
	
Do not expose electrically fired munitions to radio transmissions within 25 ft;
	
Do not transport an unfired rocket motor until having shielded the motor igniter from 

EMR; and
	
Dispose of unfired rocket motors, with or without warheads, in such a manner as to 

prevent them from becoming propulsive.
	

3.5.7.10.5 Demolition Procedures for Electric and Non-Electric Demolition Operations
	

The following sub-paragraphs outline the procedures that will be used to perform either electric 
or non-electric demolition operations: 

The method that provides the most positive control over the specific time of detonation is 
electric.  However, situations may occur, such as an area with a high EMR hazard, where 
non-electric firing may be the only option. 
Cut the fuse long enough when initiating a non-electric charge to reach a safe distance by 
walking at a normal pace.  Use a minimum of five minutes safe separation time on all 
shots. 
A minimum of 30 seconds separation time will be observed between multiple non-
electric shots initiated simultaneously. 
Wait a mandatory 60 minutes plus the burn time of the fuse in the event of a misfire. 
For all buried charges use a dual priming system and detonating cord, DO NOT BURY 
CAPS. 
The demolition UXO Technician III will investigate all misfires. 
A "Fire in the hole" warning will be sounded three times, verbally, and on the radio prior 
to firing a shot. 

3.5.7.10.5.1 Non-Electric Demolition Procedures 
The following safety and operating procedures will be used to assemble and detonate explosive 
charges using non-electric firing trains: 
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Do all demolition cap preparation procedures a safe distance (minimum 50 ft downwind) 

from the item(s) to be destroyed and demolition charges.  Observe the following safety
	
considerations;
	
Do not strike, roughly handle, tamper with or attempt to remove or investigate the 

contents of a blasting cap;
	
Handle caps only by their open end except during attachment to time fuse or detonating
	
cord;
	
Maintain positive control of caps;
	
Do not force time fuse or detonating cord into caps;
	
Always point explosive end of caps away from your body and other personnel during
	
handling and crimping;
	
Handle primed safety fuse and sensitized detonating cord with care.  Avoid contact 

between caps and/or between caps and other hard objects; and
	
Do not allow time fuse to coil up on itself, other time fuse, or explosives.
	

3.5.7.10.5.2 Procedures
	

Assemble all equipment and explosives.  Keep blasting caps away from explosives until
	
priming the shot.
	
Test burn time fuse.
	
Cut, and dispose of the first 0.6 in of fuse.  This will preclude an inaccurate burn rate or
	
misfire due to moisture.
	
Cut and test burn an appropriate length of fuse (no less than 3.0 ft) to determine the burn 

rate.
	
These procedures will be accomplished at least 25 ft from explosives.
	
Compute and cut time fuse to length (minimum 5 minutes) required for safe separation 

time.
	
Inspect cap for foreign matter.  Do not blow into cap to clear.  Holding cap by the open 

end, lightly tap wrists together.  If the foreign matter remains in the cap dispose of it on 

the shot and use a new cap.
	
Crimp cap on time fuse, crimp 1/8 to 1/4 in from the base of the cap and attach the fuse
	
lighter.
	
Lay out and weight down time fuse.
	
Prime explosive charge, sound the warning, initiate the fuse, and return to the safe area.
	

3.5.7.10.5.3 Non-Electric Misfire Procedures
	

Upon misfire, WAIT A MINIMUM OF 60 MINUTES, PLUS BURNING TIME OF 
THE FUSE, AFTER THE MAXIMUM DELAY COMPUTED FOR ANY PART OF 
THE DISPOSAL SHOT TO ELAPSE BEFORE PROCEEDING DOWN RANGE. 
Up range, prepare a new non-electric firing system to include a new donor charge. 
After the required wait time has elapsed, proceed down range.  Place a new charge close 
enough to the original charge to ensure detonation of both charges.  When employing a 
detonating cord firing system use the following procedure: after the wait time, proceed 
down range, cut the detonating cord between the cap and the charge, and attach a new 
firing system to the end of the detonating cord going to the original charge.  Destroy the 
cut detonating cord and cap with the newly primed shot. 
Sound the warning, initiate the new firing system, and return to the safe area. 
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3.5.7.10.6 Electric Demolition Procedures 
Personnel performing electrically initiated demolition operations will strictly adhere to the 
following safety and operating procedures. 
3.5.7.10.6.1 Safety Considerations 
Do all demolition preparation procedures a safe distance (minimum 50 ft downwind) from the 
item(s) to be destroyed.  Observe the following safety considerations: 

Never hook up caps to un-shunted wire; 
Never leave caps un-shunted unless actually testing or hooking to firing wire; and 
Observe explosive safety (e.g., do not strike, handle roughly, tamper with, or attempt to 
investigate the contents of the blasting cap. 

3.5.7.10.6.2 Procedures 
The following procedures will be used to assemble, test, and function electric firing trains: 

Prior to going down range, gather all equipment and explosives; 
Lay out (from the site to the safe area) the test firing wire; 
Ground yourself prior to breaking out caps.  Keep explosive end of cap pointed away 
from your body and other personnel; 
Grip the cap lead wires 0.3 to 0.6 in behind the base of the cap, pull an initial arm's length 
of wire off the wire coil; 
Barricade the cap at least 50 ft downwind from other explosives; 
Un-shunt and test blasting cap(s); 
Splice the cap leads to the firing wire in a parallel circuit and insulate connections; 
Prime the shot; 
Return to the safe area and test the circuit for continuity; and 
Hook up the firing machine, sound the warning, and fire the shot. 

3.5.7.10.6.3 Electric Misfires 
In order to prevent misfires, ensure that: 

All blasting caps are included in the firing circuit; 
All connections between blasting cap wires, connecting wires, and firing wires are 
properly made. 
Short circuits are avoided; 
Grounds are avoided; and 
The number of blasting caps in any circuit does not exceed rated capacity of power 
source on hand. 
Common specific causes of electric misfires include: 
Inoperative or weak blasting machine or power source; 
Improperly operated blasting machine or power source; 
Defective and damaged connections, causing either a short circuit, a break in the circuit, 
or high resistance with resulting low current; 
Faulty blasting caps; 
The use in the same circuit of blasting caps made by different manufacturers or of 
different design; and 
The use of more blasting caps than power source rating permits. 
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3.5.7.10.6.4 Clearing Electric Misfires 
If charge is electrically primed, proceed as follows: 

Make three successive attempts to fire. 
If unsuccessful, remove firing wires from blasting machine and check continuity of firing 
circuit. 
If continuity is good, reattach firing wires to blasting machine and make three more 
successive attempts to fire. 
Check connections of firing wires to blasting machine and make three more successive 
attempts to fire. 
Change blasting machine after third unsuccessful attempt with original blasting machine. 
If still unsuccessful, disconnect firing wire ends from blasting machine and shunt by 
twisting firing wire ends together. 
Wait 30 minutes after an electric blasting misfire.  A malfunctioned electric cap may 
have initiated a burning explosive charge. 
Remove and disconnect old blasting caps and shunt wires. 
Connect wires of new blasting caps(s) to firing circuit and re-prime the charge(s). 
Reconnect firing wire ends to blasting machine and fire charge(s). 

3.5.7.10.7 Discarded Military Munitions 
The preferred means of DMM disposal at the USAF Avon Park Range FUDS is BIP; however, 
to reduce the number of times personnel must handle explosive demolition materials, those items 
identified as being unfuzed and acceptable to move may be collected and consolidated for 
disposal. 
3.5.7.10.8 Munitions Constituents 
If the presence of munitions constituents is suspected in high enough concentration to pose an 
explosive hazard, the USACE will be immediately consulted.  After appropriate notifications, the 
MC will be destroyed, in coordination with the USACE. 
3.5.7.10.9 DD Form 1348-1A 
3.5.7.10.9.1 The Senior UXO Supervisor will certify and the USACE UXO Safety Specialist 
will verify that the debris is free of explosive hazards.  The DD form 1348-1A will be used as 
certification / verification documentation.  All DD 1348-1A will clearly show the typed or 
printed names of the contractor’s Senior UXO Supervisor and the USACE UXO Safety 
Specialist, organization, signature, and contractor’s home office and field office phone number(s) 
of the persons certifying and verifying the debris as free of explosive hazards.  
3.5.7.10.9.2 The following certification/verification will be entered on each DD 1348-1A for 
turnover of Munitions Debris or range-related debris and will be signed by the Senior UXO 
Supervisor and the USACE OE Safety Specialist. This statement will be used on any ranges 
where Range Related Debris is being processed along with munitions debris: "This certifies that 

the material listed has been 100 percent properly inspected and, to the best of our knowledge 

and belief, are free of explosive hazards, engine fluids, illuminating dials and other visible liquid 

HTRW materials.” 
3.5.7.10.9.3 The following certification/verification will be entered on each 1348-1A for 
turnover of munitions debris and will be signed by the Senior UXO Supervisor on properties 
where only munitions debris is being processed: “This certifies and verifies that the material 
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listed has been 100 percent inspected and to the best of our knowledge and belief, are inert 

and/or free of explosives or related materials.” 

3.5.7.10.9.4 All material will be accounted for in the daily and weekly reports.  Disposal 
documentation receipts will be generated identifying the day of off-site removal, approximate 
scrap weight and signature of the recipient.  Turn-in documentation will be submitted as an 
appendix to the final RI/FS report.  
3.5.7.11 MEC Disposal Alternatives 

ZAPATA anticipates responding to any MEC items that are discovered during the RI field 
activities.  If MEC and/or MPPEH are identified, ZAPATA will guard the item(s) until proper 
demolition and disposal can be completed.  
3.5.7.12 Chemical Warfare Materiel 

3.5.7.12.1 CWM is not anticipated at the site.  However, if during site operations UXO 
personnel encounter an unknown, liquid-filled munition, all work will immediately cease.  
Project personnel will withdraw along cleared path upwind from the discovery.  A team, 
consisting of a minimum of two personnel, will secure the area to prevent unauthorized access.  
Personnel must position themselves as far upwind as possible, while still maintaining visual 
security of the area.  The on-site project team will then notify local law enforcement and the 
CESAJ, including the Public Affairs Officer.  Simultaneously, the on-site project team will 
notify the Chemical Warfare Design Center (OE-CW) at USAESCH by calling the 24/7 
telephone number at (256) 895-1180.  Within three hours of discovery, the OE-CW will (in 
coordination with the on-site USACE project team), notify the Army Operation Center, the 
Director of Army Safety and Headquarters USACE (USACE Operation Center, Safety, and 
Environmental offices).  After telephonic notification or as soon as additional information 
becomes available but not later than 24 hours, the OE-CW will follow-up with written 
notification to offices above and those in AR 50-6, paragraph 11-3(7)(a).  Status reports will be 
required until the disposition of the item.  Close out reports are required after final disposition of 
the item. The UXO/Hazardous, Toxic, and Radioactive Waste (HTRW)/Construction team (or 
on-site USACE project team) will also inform the project chain of Command, including its 
Public Affairs Office (PAO) within the same time limits stated above. 

3.5.7.12.2 The UXO/HTRW/Construction Team with support from the PAO (or through the 
PAO), will notify State/local government officials and the local Congressional office before 
news releases to the general public if at all possible.  If the attempt to notify the Congressional 
office is unsuccessful, this fact will be stated in the chemical event report, and the 
aforementioned team will make the news release. In cases where health and safety reasons 
preclude prior Congressional notification, the news release and local Congressional notification 
may occur simultaneously. 

3.5.7.12.3 The UXO/HTRW/Construction team (or on-site USACE project team) will 
provide periodic status of the CWM to the OE-CW.  The OE-CW will provide status report the 
first working day of each month.  Status reports are required when there are changes to prior 
written notifications.  Such notifications include, confirming the item’s identification as CWM, 
advising that it was determined not to be CWM, informing the item’s movement to storage, 
transport off-site for disposition, or demilitarization on-site, and to inform of suspension of 
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operations or upon project closeout.  The EOD/Technical Escort Unit is also responsible for 
providing status reports thru their chain-of- command once they have custody of the item. 

3.5.7.12.4 To ensure the notification has been accomplished, the on-site USACE project 
team will perform quality assurance check to ensure the notification was done.  This QA check 
could be feedback from the OE-CW and vice versa.  Copies of the chemical event report will be 
submitted to the Project Team for inclusion in the project administrative file. 

3.5.7.12.5 The District Commander (in consultation with his/her staff) will authorize release 
of information to the media regarding CWM discoveries.  Prior to the initial release of 
information, the information will be coordinated with the Army Office of the Chief of Public 
Affairs (OCPA) through the chain of Command.  This applies to all Army agencies, contractors, 
subcontractors, vendors, and suppliers.  Releasing of new information on chemical munitions 
may become an item of national interest.  Such information must be cleared through the Office 
of the Assistant Secretary of Defense for Public Affairs by the OCPA.  

3.5.8 Geographic Information System Management 
3.5.8.1 ZAPATA will use, build upon, and manage the existing GIS package IAW DID 
WERS-007.01, EM 200-1-2, EM 1110-1-4009 and other applicable interim guidance documents 
to develop the CSM and monitor project progress.  We will integrate new environmental data 
into the GIS as necessary, including well locations, sample locations, lab results, location of 
sensitive habitat and potential receptors, such as newly discovered drinking water wells, and 
rights-of-entry.  

3.5.8.2 ZAPATA will create two separate GIS GeoDatabases, including respective pre 
and post-project response action geospatial data analyses.  The Pre-RI GeoDatabase will be built 
from existing GIS data, with data refreshed as new data become available.  Social, economic, 
and/or environmental entities that may be or will be affected by response actions will be selected 
and incorporated into GIS “layers” within the Pre-RI GeoDatabase.  As the project is executed, 
the Post-RI GeoDatabase will serve as the comprehensive project GeoDatabase, incorporating 
entities impacted by RI/FS activities and impacts of future response action activities (if 
applicable).  Layers will be incorporated that overlay on the maps of the site that identify 
physical features, and MPPEH/MD and Range-Related Debris found during previous 
investigations.  By creating this living GeoDatabase, the Project Manager and technical staff will 
have an accurate grasp of potential issues. 

3.5.8.3 All data will be delivered in the local UTM coordinate system.  We will take the GIS 
data, manual, file, and GeoDatabase structure from the Huntsville Center standard and the 
previously developed ArcGIS GeoDatabase and layer files and expand on the development 
through the RI/FS processes.  The post RI and FS analysis will detail entities impacted by the 
RI/FS activities and impacts of future response actions.  We will post this map to the internet 
providing stakeholders immediate access to site data.  Map layers will be developed in 
conformance with the Spatial Data Standards for Facilities Infrastructure and the Environment 
for Installation Mapping and Geospatial data.  This will allow the GIS data to be queried, 
retrieved, and disseminated via password to the USACE and team members, and to stakeholders 
authorized by the USACE.  At the project conclusion, the GIS will be submitted to the USACE 
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on a compact disc (CD) or digital video disc (DVD).  Information about archaeological and 
culturally sensitive areas and property owner information will not be published in the GIS. 

3.5.9 Munitions Constituents Sampling 
3.5.9.1 Environmental field sampling for the RI/FS will be conducted after the MEC 
investigation and will include:  

Eight discrete sediment and surface water samples from Arbuckle Creek. 
An initial 15 soil, sediment, and surface water samples from each of MRSs R01 through 
R08, M02, and M03. 
Groundwater samples from at least three newly-installed monitoring wells at each MRS 
(if needed).  

3.5.9.2 MC samples will be collected in areas with high anomaly densities as these areas are the 
most likely to contain MC.  Tentatively, those high density areas are defined as those areas 
where the anomaly density count is > the 97th percentile of all anomaly densities.  
Environmental field sampling activities are described in detail in the UFP-QAPP (Appendix E), 
herein.  Upon approval of the final WP, the USAESCH PM will authorize ZAPATA to initiate 
the site investigation activities; environmental sampling will be scheduled accordingly after 
completion of the MEC investigation.  

3.5.9.3 Based on the chemical analytical results from the RI sampling discussed above and 
FDEP’s general guidance, the PDT will determine whether a comparison to naturally occurring 
background concentrations of metals is warranted and collection of background analytical 
samples is needed.  The specific media sampled for background (i.e., soil, sediment, surface 
water, etc.) will be a part of the PDT discussion concerning background data, and will be based 
mainly on those media present at the subject sites/MRSs.  ZAPATA tentatively plans on 
collecting a minimum of 10 background samples of surface soil, sediment, and surface water 
from areas similar to but outside MRS boundaries only if needed.  If MC (metals) concentrations 
of concern are reported from the RI samples at concentrations that are below screening criteria, 
then a background study will likely not be necessary.  The PDT will determine whether 
background samples are needed after RI sample results are received.  The USACE will obtain 
Right-of-Entries for background locations; those will be determined during work plan 
development.  Quality control (QC) and quality assurance (QA) samples will also be collected 
and analyzed for the background locations.  The background samples will be analyzed using 
EPA Method 6020A for selected metals. 

3.5.10 Risk Assessment 
3.5.10.1 Munitions and Explosives of Concern Hazard Analysis 

3.5.10.1.1 ZAPATA will complete the MEC Risk Assessment in accordance with the 
guidance provided in the MEC Hazard Assessment (MEC HA) Methodology, Interim (US EPA, 
2008).  The MEC HA methodology provides guidance assessing explosive hazards to human 
receptors at each MRS and reflects the fundamental difference between assessing the chronic 
chemical exposure risk and assessing the acute MEC explosive hazards.  The MEC HA is 
structured around three components of potential explosive hazard incidents: 

Severity, which is the potential consequences (e.g., death, severe injury, property 
damage, etc.) of an MEC item functioning; 
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Accessibility, which is the likelihood that a receptor will be able to come in contact with 
an MEC item; and 
Sensitivity, which is the likelihood that a receptor will be able to interact with a MEC 
item such that it will detonate. 

3.5.10.1.2 Each of these components is assessed in the MEC HA by input factors.  Each 
input factor has two or more categories associated with a numeric score that reflects the relative 
contributions of the different input factors to the MEC HA.  The sum of the input factor scores 
falls within one of four defined ranges, called hazard levels.  Each of the four levels reflects site 
attributes that describe groups of sites and site conditions ranging from the highest to lowest 
hazards. 
3.5.10.1.3 For the RI, the MEC HA is used to assess explosive hazards of current (baseline) 
conditions.  During the FS analysis of remedial alternatives, the MEC HA assists in the analysis 
of the four balancing criteria: long-term effectiveness, short-term effectiveness, implement 
ability, and reduction of toxicity, mobility, or volume through treatment. 
3.5.10.2 Human Health Risk Assessment (HHRA) 

ZAPATA assumes that a comprehensive human health risk assessment will not be conducted.  
Existing data (one soil sample from each MRS) from the Site Inspection suggests that there are 
currently no chemicals of potential concern for human health.  However, pending the results of 
the geophysical surveys, and supplemental discrete sampling to confirm the presence or absence 
of MC, a human health risk screening will be performed that compares the maximum site 
constituent concentration to residential EPA and FDEP human health screening values to identify 
chemicals of potential concern.  Recreational visitors are anticipated to be the primary exposure 
receptor, even though access to the MSR areas is limited.  Upon review of existing information 
from TPP meetings, land use conditions, etc., a more detailed discussion of site conditions and 
potential exposure scenarios will be developed.  A toxicity assessment and a risk characterization 
will also be included in the HHRA.  The principal guidance documents for use in conducting the 
human health risk assessment include: Risk Assessment Guidance for Superfund (RAGS) (Parts 
A through E) (EPA, 1989, 1991, 2001, and 2004) and USACE guidance, EM 200-1-4, Volume I 
Human Health Evaluation (USACE, 1999). 
3.5.10.3 Ecological Risk Assessment 

Existing data (one soil sample from each MRS) from the Site Inspection suggests that there are 
currently no chemicals of potential concern for ecological receptors.  However, a screening level 
ecological risk assessment (SLERA) will be developed based on the existing data and all 
subsequent data collected from the various MSRs to determine the presence/absence of MC.  
Available published ecological-based screening levels will be used including the SCTLs and 
EPA ecological soil screening levels (Eco-SSLs).  A review of existing information as to the 
potential for sensitive or habitats in the affected areas will be included.  It is assumed that the 
ERA process will not continue beyond the SLERA.  The principal guidance documents that will 
be used in conducting the ecological risk assessment include, but are not limited to: EM 200-1-4, 
Volume II Environmental Evaluation (USACE, 1996), Ecological Risk Assessment Guidance for 
Superfund: Process for Designing and Conducting Ecological Risk Assessments (US EPA, 
1997), and FDEP guidance. 
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3.5.11 Reporting 
3.5.11.1 Remedial Investigation Report 

3.5.11.1.1 ZAPATA will prepare an RI Report in accordance with the DID WERS-010.01, 
US Army MMRP RI/FS guidance (US Army, 2009), EP 1110-1-18 (USACE, 2000), and Interm 
Guidance Document (IGD) 06-04 (USACE, 2006) in Draft, Draft-Final, and Final versions.  
Major components of the RI Report pertinent to the USAF Avon Park Range FUDS include Site 
Characterization, MRS Characterization for MEC, MC Characterization, Data Evaluation, 
Human Health (screening only) and Ecological Risk Assessments, Assessment of Required 
Interim Measures, and Remedial Investigation Reporting.  ZAPATA will incorporate all relevant 
previously collected USAF Avon Park Range FUDS data into our RI Report.  If warranted, 
ZAPATA will recommend MRS boundary changes within the RI Report.  The following 
paragraphs detail some of the key aspects of these assessments. 
3.5.11.1.2 ZAPATA will document the physical characteristics of the property, soil, 
sediment, surface water and groundwater, the types, quantity and concentration of UXO and 
DMM, the extent of observations, actual and potential exposure routes, and other factors that 
may affect characterization. 
3.5.11.1.3 ZAPATA will describe the technology selected for MEC characterization, the 
survey design implanted, analysis of the geophysical data, anomaly discrimination and 
interpretation and results of the intrusive investigation. 
3.5.11.1.4 ZAPATA will describe the sample location and interval selection information, 
analytical methods used to obtain data, the analytical results, and validation processes 
incorporated to ensure data representativeness and accuracy. 
3.5.11.1.5 The risk assessments will be prepared as an appendix to the RI report and 
summarized in the main body of the RI report.  All usable data from the other relevant previous 
investigations will be included.  The risk assessments will be structured per the guidance 
materials to include an exposure evaluation that addresses chemical fate and transport to the 
receptors and the factors that may affect potential bioavailability, persistence, and 
bioaccumulation potential.  Toxicity evaluations and characterization of risks will also be 
described.  Output from software used during the risk assessment will be included in the 
appendix to the RI report. 
3.5.11.2 Feasibility Study Report 

3.5.11.2.1 ZAPATA will prepare an FS Report in accordance with DID WERS-010.01, EP 
1110-1-18 (USACE, 2000), and IGD 06-04 (USACE, 2006) in Draft, Draft-Final and Final 
versions.  
3.5.11.2.2 Efforts to identify site-specific, chemical-specific, and location-specific ARARs 
will be conducted throughout the RI process.  ZAPATA will identify and submit ARARs to the 
PDT in a Preliminary ARARs Identification Technical Memorandum in a format appropriate for 
direct incorporation into the FS report. The USACE will review and ultimately determine the 
ARARs.  
3.5.11.2.3 We will formulate remedial-action alternatives based upon ARARs identified 
throughout the RI process, and will separately consider, soil, sediments, surface water and 
groundwater (if necessary).  Development of potential alternatives will include long-term 
management of waste or residuals, containment with little or no treatment, and/or no-action.  The 
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memorandum will include remedial action objectives, preliminary remediation goals, general 
response actions, identification of applicable technologies, and development of alternatives.  The 
memorandum will include screening alternatives for effectiveness, implement ability, and cost.  
The memorandum will be presented in a format appropriate for direct incorporation into the FS 
report. 
3.5.11.2.4 We will describe each alternative, outlining the strategy and ARARs associated 
with each, including a discussion of the performance of each alternative with respect to selection 
criteria, while summarizing and tabulating the results.  We will provide a detailed analysis of 
remedial alternatives addressing subsurface and surface soil, surface water, sediment and 
groundwater (if necessary).  We will use EPA’s three-tiered approach in determining remedial 
alternatives.  The evaluation criteria include 1) Threshold Criteria, 2) Modifying Criteria, and 3) 
Primary Balancing Criteria.  Threshold Criteria includes a) Overall protection of human health 
and the environment and b) Compliance with identified ARARs.  Modifying Criteria includes a) 
State regulatory acceptance and b) Community acceptance.  Primary Balancing Criteria includes 
a) Long term effectiveness and permanence, b) Reduction of toxicity, mobility, and volume 
through treatment, c) Short term effectiveness, d) Implement ability, and e) Cost. 
3.5.11.3 Proposed Plan 

ZAPATA will prepare a Proposed Plan (PP) written in non-technical language that is 
understandable by the general public.  ZAPATA will prepare the PP in accordance with 
CERCLA, ER 200-3-1, FUDS Program Policy (specifically Chapter 8) and Errata Sheet #1 dated 
4 December 2007, EP 1110-1-18, and IGD 06-04, and will include a brief summary description 
of the remedial alternatives evaluated in the FS.  We will clearly outline the decision-making 
process, presenting the results of the data collections, rationale for interpreting analytical results, 
outcome of the risk assessments, and how all of these data relate to a remedial alternative.  We 
will include a summary of formal comments received from regulators; a summary explanation of 
any proposed ARAR waiver(s), and will identify and provide a discussion of the rationale that 
supports the preferred remedial alternative.  ZAPATA will submit a Draft PP to the USACE only 
within 14 days of the acceptance of the FS Report.  ZAPATA will submit a Draft-Final PP 14 
days after receipt of comments on the Draft PP.  Following a 30-day public review period of the 
Revised Draft-Final PP, ZAPATA will conduct a public meeting to discuss the PP with 
interested stakeholders.  ZAPATA will submit a Final PP that incorporates and/or addresses 
public comments along with meeting minutes documenting the public discussions within 34 days 
following the public meeting. 
3.5.11.4 Decision Document 

We will prepare a DD for each MRS in accordance with CERCLA, ER 200-3-1, EP 1110-1-18, 
IGD 06-04, and Appendix C of the PWS.  The DD will include; 

1.		 Title, including project name and project number, date DD (or AM) was signed and by 
whom, 

2.		 Brief description of the respective MRS, covered by the decision, 
3.		 Brief description of selected response action and its relationship to other cleanup actions, 
4.		 Degree of risk reduction, 
5.		 Present worth cost of selected response action, and the contribution to the cost-to-

complete of all remedies for the FUDS Property,
	
6.		 Funding amounts and fiscal year(s) that funds are required for remedial/removal action 

design and construction, 
Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 3-54 Task Order No. 0008 

Revision 0 



    

        

   

     

      

  

  
  

  
   
  
  

   

 
  

 

 
 

  
      

 

 

  
 

    

   
   

   
 

  
 

 
  
 

  
 

 
   

 

  
  

     
 

 
  

Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Field Investigation Plan 

7.		 Duration of any remedial action-operation, removal action-construction (RmA-C) and/or 
Long Term Monitoring actions, 

8. Land use controls required and means of maintaining them, 
9. Other potential response actions considered, and 
10. Expected result of the action. 

3.5.11.5 Public Involvement Plan 

ZAPATA will develop and maintain a Public Involvement Plan (PIP) in accordance with the 
provisions of the NCP, ER 200-3-1, EP 1110-3-8, and IGD 06-04.  The PIP is an organized 
approach for keeping community leaders, local government officials, and affected citizens 
informed about the project.  More importantly, it details how stakeholders may become involved 
and provide feedback to the USACE.  The PIP will be continually updated to provide the most 
current, complete information.  We will submit Draft at a time to be determined over the course 
of the project.  A Draft-Final PIP will be submitted 14 days after receipt of Draft PIP comments, 
and a Final version of the PIP will be submitted seven days after receipt of Draft-Final PIP 
comments. 

3.5.12 Community Relations Support 
3.5.12.1 ZAPATA will provide bilingual community relations support throughout the 
project life to accomplish project requirements and objectives.  Our Team participation will 
include three public meetings, tentatively scheduled to be held in Avon Park, Sebring, or 
Okeechobee Florida, according to the PWS, and involve delivery of presentations, graphics, 
development and production of handout materials.  We will submit all presentation materials to 
USACE for approval not later than 21 days prior to the meetings.  Materials will be made 
available to the public seven days prior to the meeting.  We will provide all logistical support for 
these meetings. Specifically, ZAPATA will: 

Notify the community of each scheduled meeting via mailed meeting reminder cards and 

advertisements in the local newspapers, including contact information;
	
Continually update the mailing list with addresses of meeting attendees and notifications 

of interested parties;
	
Coordinate all meeting logistics, including development of an agenda, with the USACE;
	
Ensure the meeting facility is handicapped-accessible and satisfies all audio-visual 

requirements;
	
Participate in question and answer dialog;
	
Develop and distribute handout materials, fact sheets and/or brochures describing the 

history of the site, objectives of RI/FS, and safety information;
	
Provide for transcription services, place transcripts in the local information repository, 

post transcripts on the website, and provide copies to the USACE; and
	
Submit a meeting summary within seven days of each public meeting.
	

3.5.12.2 Community communication will be important during execution of field activities.  

To ensure the safety of persons and property, we will:
	

Present safety requirements and an explanation of EZs at both the TPP and public 
meetings; and 
Control traffic flow using field personnel, and stop approaching persons or vehicles 
outside of the EZ.  
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3.5.13 Administrative Record 
ZAPATA will establish and maintain a project repository and Administrative Record (AR) for 
the Avon Park project IAW the guidance given in EP 1110-3-8, Chapter 4 (Establishing and 
Maintaining Administrative Records) and Standard Operating Procedure for FUDS Records 
Management, Revision 5, dated January 2008.  The Avon Park Public Library agreed to provide 
ZAPATA the space necessary to establish the AR.  The library is located at 100 N Museum Ave, 
Avon Park, FL 33825. We will closely coordinate with the USACE to secure all required 
documents necessary to support the Administrative Record.  The project repository and AR will 
be updated by ZAPATA on a monthly basis, and made available to the public, for the duration of 
the contract.  Final electronic document files will be in text-searchable (*.pdf) format.  Final 
documents in the AR suitable for placement on the Project Information Retrieval System website 
will be provided on CD/DVD to appropriate entities, including USACE, at the end of the project. 

3.5.14 Geospatial Information and Electronic Submittals 
At the completion of the project, all project information will be saved to DVD/CD and submitted 
to the USAESCH.  These data will include all plans, reports, and communication records, along 
with all data generated during investigation operations.  The GIS database will be managed and 
submitted as described in Section 3.5.8. 

3.5.15 Investigation Derived Waste Plan 
3.5.15.1 Hazardous wastes other than RCWM will be disposed of IAW applicable 
regulations.  This may include disposal in a Class II Hazardous Waste Facility.  All IDW will be 
packaged in accordance with state and Federal laws and regulations.  Packaging will ensure 
segregation of materiel (if necessary) for transportation and ultimate disposal of the IDW.  IDW 
will be disposed by a facility that operates as a Treatment, Storage, and Disposal Facility (TSDF) 
under Resource Conservation and Recovery Act (RCRA) regulations.  
3.5.15.2 The personnel and equipment necessary to package, label, manifest, transport, and 
dispose the IDW will be provided by ZAPATA, as necessary.  The USACE or USAESCH will 
designate the point of contact for signature of the hazardous waste manifest.  

3.5.15.3 All licenses and permits required to comply with applicable Federal, state, and 
local laws, codes, and regulations will be obtained prior to collections and containerization of 
IDW.  All work will be accomplished in strict accordance with such licenses and permits.  
3.5.15.4 All methods used to ship or transport IDW will be in accordance with Department 
of Transportation (DOT) Hazardous Material Regulation 49 CFR 100-199.  All required 
hazardous waste manifests will be prepared by an appropriately trained and certified shipping 
agent or specialist.  The manifests will include a correct, complete, and legible description of all 
wastes to be shipped. 

3.5.16 Risk Characterization and Analysis 
The EPA/DoD Munitions and Explosives of Concern Hazard Assessment (MEC HA) model will 
be used for MEC risk assessment and analysis as described in Section 3.5.10.1.  MC risk 
assessment and analysis is described in Sections 3.5.10.2 and 3.5.10.3. 
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3.5.17 Analysis of Land Use Controls 
3.5.17.1 An Institutional Analysis and an Institutional Control Plan are not part of 
ZAPATA’s PWS.  However, ZAPATA will perform an institutional analysis to develop and 
evaluate potentially effective institutional controls as a part of the RI/FS process.  For each 
institution selected for review, the following information will be provided: 

Name of Agency 
Origin of Institution 
Basis of Authority 
Sunset Provisions (refers to the periodic review of government agencies in order to 
continue their existence) 
Geographic Jurisdiction 
Public Safety Function 
Land Use Control Function 
Financial Capability (in general terms only; not detailed accounting) 
Desire to participate in the institutional control program 
Constraints to Institutional Effectiveness 

3.5.17.2 Institutional controls alternatives for detailed analysis may consist of single or 
combined strategies, as appropriate.  These alternatives will be completely formulated.  All 
management, execution, and support roles will be identified and costs to participating institutions 
will be estimated. 

3.5.18 Preparation of the Five-year Review Plan 
The preparation of the Five-year Review Plan is not part of ZAPATA’s PWS. 

3.5.19 MRSPP 
ZAPATA will use the data from the RI field activities to prepare new or update existing MRSPP 
forms for each MRS, and compile the evaluation as a stand-alone document for insertion as an 
appendix into the RI Report. 
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4.0 QUALITY CONTROL PLAN 

ZAPATA has a Corporate QA Program that results in an aggressive project-level QC program.  
Our Nonconformance and Corrective Action Reporting (NCAR) program applies to every aspect 
of project fieldwork.  The program contains a form that addresses the description of 
nonconformance, the probable cause, a recommended corrective action, and allows for the 
Project Manager to review and either concur with, or recommend a different action.  Once the 
corrective action is completed, the work is re-inspected to ensure compliance.  Our QA Program 
enforces a Deliverable/Document Review Process that requires all documents to be reviewed by 
knowledgeable personnel, other than the author.  The document is ultimately reviewed by the 
Vice President of Program Compliance for completeness, accuracy, grammar, and compliance 
with contract/scope requirements.  

4.1 COMMITMENT TO QUALITY 

Our quality of work is managed from task order award through acceptance of the final 
deliverables, as described in our Corporate Quality Program, reviewed and accepted by the 
USACE.  Ms. Suzy Cantor-McKinney, Vice President of Program Compliance and previously 
the Program Manager of our MMRP program for more than ten years, will conduct quality 
reviews and oversight to ensure that the PWS objectives are met.  She reports outside of the 
project chain of command.  All quality control personnel report to Ms. Cantor-McKinney, which 
eliminates the possibility of QC personnel being subordinate to the Project Manager.  

4.2 ZAPATA PERSONNEL RESPONSIBILITIES 

4.2.1 Project Manager 
Mr. Steve Morrissette, the PM, is responsible for all aspects of the project including the quality 
of all products and services provided as part of this PWS.  He will ensure that all deliverables 
satisfy project requirements and are conducted in accordance with applicable DIDs and the 
ZAPATA Quality Manual.  As PM, Mr. Morrissette performs the following: 

Maintains the nonconformance, corrective and preventive action systems; 
Responds to QC inspections; 
Coordinates improvements to the QC plan based on suitability reviews; 
Obtains and communicates client requirements to the appropriate personnel; 
Is responsible for developing and implementing the MC sampling program.  
Ensures that qualified, skilled and trained personnel and other resources are available to 
implement the QC plan; 
Ensures that products and services satisfy client requirements including quality, safety, 
cost, schedule, performance, reliability, durability, accuracy and maintainability; and 
Ensures that personnel comply with applicable standards, regulations, specifications and 
documentation procedures. 

4.2.2 Project Geophysicist 
Mr. Jim Hild, the Project Geophysicist, is responsible for ensuring the soundness of geophysical 
plans, the quality of geophysical data collection, processing and anomaly selection.  The Project 
Geophysicist fulfills the following duties: 

Verifies that the data is of acceptable quality prior to submittal to the client.  He will 
visually inspect all data (raw and processed), performing QC tests on the data (blind 
seeds, coverage, speed, sample separation, background noise, repeatability, and 
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positioning repeatability), review field notes, verify all daily field tests pass, and 

reprocess 10% of the data. If any of the above fails, the field crew and/or processors are
	
notified and a solution is implemented.
	
Resolves issues related to the quality of geophysical data.
	
Knowledgeable of QC data requirements and ensures they are implemented correctly.  

Develops survey/test designs that will accomplish these goals, while also providing
	
education and guidance to the field crews and processors as to the latest requirements.
	

4.2.3 Senior Unexploded Ordnance Supervisor 
Mr. Jeffrey Schwalm, the SUXOS, is responsible for the day-to-day on-site management of UXO 
services.  His responsibilities include direction of all UXO site operations and coordination with 
the ZAPATA UXOSO and UXOQCS.  He is authorized to stop work in progress or make 
appropriate notifications when unsafe conditions exist or requirements are not being met. 

4.2.4 Unexploded Ordnance Quality Control Specialist 
Mr. Terry Farmer, the UXO Quality Control Specialist, fulfills the following duties: 

Contributes to the QC plan; 
Implements the QC plan in the field; and 
Conducts QC field inspections. 

4.2.5 Unexploded Ordnance Safety Officer 
Mr. Tim Hendrix, the UXO Safety Officer, fulfills the following duties: 

Contributes to the UXO safety plan; 
Implements the UXO safety plan in the field; and 
Conducts field UXO safety inspections. 

4.2.6 Project Quality Manager 
Ms. Suzy Cantor-McKinney, the Project Quality Manager, is responsible for implementation of 
the QC Plan and Uniform Federal Policy-Quality Assurance Project Plan (UFP-QAPP).  She will 
review field reports/logs and project deliverables, and verify correction of non-conforming work, 
in consultation with the ZAPATA PM. 

4.3 SUBCONTRACTOR CORRECTIVE ACTION 

ZAPATA’s subcontract documents require subcontractors to promptly identify report and correct 
any conditions adverse to quality or safety.  All personnel are authorized to stop work 
immediately for situations indicating imminent danger to personnel or property.  Budget and 
schedule considerations will not override safety. 

Once an adverse safety or quality condition is identified, documentation of the cause and 
corrective actions to preclude reoccurrence are required.  Subcontract agreements specify 
procedures for reporting significant conditions adverse to safety, health and quality. 
If a subcontractor problem is identified, the subcontractor will identify in writing to the 
ZAPATA PM a disciplined approach to solve the problem.  Minimum procedures for 
corrective action include: 

o Effective handling of client and/or ZAPATA complaints; 
o	 Investigation of the cause of the problem relating to work effort and quality 

system checks and forward a record of the results of the investigation; 
o Determine the corrective action needed to eliminate the problem; 

Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 4-2 Task Order No. 0008 

Revision 0 



    

        

     

      

  

 
 

  
  

    

   

 
  
  
 

 
 

 
 

 
 

  

 
  
  
  
    
  
  

 
 

  
   

 
 

 

  
 

 
 

 
 

 
 

Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Quality Control Plan 

o	 Application of controls to ensure that corrective action is taken and that it is 
effective. 

Any corrective action taken to eliminate the causes of actual or potential problems will be 
appropriate to the magnitude of problems and commensurate with the risks encountered. 

4.4 QUALITY CONTROL PROCEDURES 

4.4.1 ZAPATA will conduct site-specific employee training prior to the start of operations and 
supplement this initial training, as necessary, throughout the project.  At a minimum, personnel 
will have: 

OSHA: Current certification in accordance with 29 CFR 1910-120 (e);
	
Safety: Review of the Site-Specific Safety and Health Plan;
	
Equipment Operator Training: Tailored to operator experience level and project 

objectives; and
	
Daily Safety Training: Tailgate briefings outlining the day’s activities, unique hazards 

and safety precautions, and other operational issues related to the project.
	

4.4.2 Quality control checks of every aspect of work are conducted routinely. Our procedures 
will be used for all phases of fieldwork. Our UXOQCS reports directly to the Corporate Quality 
Manager, who reports to the Company President.  QC processes and procedures are associated 
with personnel, data collection/analysis, instruments / sensors and other equipment, data 
deliverables and for measuring the effectiveness of MEC removal actions. Our QC processes 
provide for; 

Testing and calibrating equipment used to perform work,
	
Monitoring/measuring the effectiveness of work performed,
	
Inspecting the maintenance and accuracy of site records,
	
Determining compliance with site safety, environmental, and operational plans,
	
Ensuring the accuracy, timeliness, and completeness of data deliverables, and
	
Placement of “blind” seed items to verify positioning control and detection.
	

4.4.3 Work progress and field data will be presented in weekly and monthly progress reports 
with accompanying maps, in accordance with applicable DIDs, QCP, and specific requirements 
of the PWS.  ZAPATA will maintain a project GIS.  The database will be updated daily during 
field activities and current maps will be provided with the weekly progress report.  We will apply 
the OEGIS standard for the creation of datasets that identify grid/transect coordinates and 
identification numbers, dates of field activities, dates of QC and QA inspections, and locations 
that contain MEC, MPPEH/MD, and/or UXO. 

4.4.1 Quality Control Summary 
4.4.4.1 Table 4-1 provides a summary of ZAPATA’s QC methods and documentation 
requirements for the project site.  Table 4-2 provides specific tests and procedures for DGM, 
mag-and-dig and AIR data collection activities.  The QC requirements for MC/environmental 
sampling are included in Appendix E. 

4.4.4.2 Each definable feature of work will be monitored and documented, either in a bound field 
logbook or on prescribed forms.  Non-conformance reports will be issued when an activity is not 
performed in accordance with the WP or when results are not within a specified tolerance.  In 
these situations, the PM and QC personnel will conduct a root cause analysis and develop a 
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Quality Control Plan 

corrective measure for implementation.  Acceptable tolerances may be adjusted based on the 
outcome of the QC process and unexpected field conditions.  These “adjustments” will be 
submitted to the USACE for concurrence, and documented, as necessary on a Field Change 
Request (Appendix F). 

4.4.2 Quality Control Inspection 
4.4.2.1 QC inspections may be performed periodically to ensure systems are functioning as 
planned.  By or under direction of the Quality Manager, management surveillance of the QC 
program ensures that operations are performed in accordance with approved work plans.  The 
inspections include a review of procedures, logs, records, etc.  Management reviews help 
determine discrepancies in information collected or if conditions and practices create the 
potential for QC problems, so that corrections can be implemented before problems occur. 

4.4.2.2 Listed below are QC processes and procedures associated with personnel, data 
collection/analysis, instruments/sensors and other equipment, data deliverables, and for 
measuring the effectiveness of MEC investigations.  ZAPATA QC processes provide for: 

Testing and calibrating equipment used to perform work 
o	 Each geophysical component will be noted according to make, model, and serial 

number in the field logbooks and/or in the digital data logger for the respective 
instruments.  

o	 Functional instrument tests for the system will be digitally recorded and available 
for review by QA personnel.  

o	 All instruments and equipment that require calibration will be checked prior to the 
start of each workday. 

o	 Batteries will be replaced as needed, and the instruments will be checked against a 
known source.  

o	 Instrument-specific functional testing procedures will be performed IAW methods 
described in Appendix J (Geophysical System Verification) and Appendix K 
(Instrument Standardization Quality Control Requirements). 

QC procedures will be implemented to ensure data acquisition, data processing, and 
interpretation methods are monitored at a sufficient level to meet the overall program 
objectives.  
Monitoring/measuring the effectiveness of work performed 

o	 The UXOQCS is responsible for ensuring that personnel accomplish all QC 
checks and that the appropriate log entries are made.  The UXOQCS performs 
random, unscheduled checks to ensure that personnel accomplish all work 
specified in the WP and submits a report of their findings to the SUXOS.  

o	 Project deliverables, such as the WP and RI/FS documents, will be prepared by 
the PM and reviewed by the Quality Manager prior to submittal to USAESCH.  
Documentation of internal reviews (Appendix F) will be maintained in the project 
file. 

o	 QC Journals and digital dig sheet data will be submitted to the SUXOS on a daily 
basis.  These records include descriptions of the areas checked and the results of 
the QC checks.  Non-conformance reports will be submitted to the Project 
Manager and QC Manager.  Records of these daily inspections will be 
consolidated and submitted at the end of the project. 
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Table 4-1: QC Procedures for Definable Features of Work 
Definable Feature 

of Work 
Processes 

Review of Written 
Deliverables 

Vegetation 
Removal 

Establish 
Transects and 

Grid.s 

Geodetic 
Surveying 

Geophysical 
System 

Ve1·i.fication 

Zapata lnc01porated 
August 15, 2012 
Revision 0 

Frequency of 
Oversight I 
Inspection 

Prior to 
submittal and as 
documents are 

revised. 

Weekly within 
each MRS. 

Per occtm·ence. 

Upon transect 
completion in 
each MRS at 

each grid prior 
to data 

collection. 

Beginning of 
Project 

Forms to be Used 
(Appendix F) 

Document Review 
Sheet 

QC Inspection 
Record - Vegetation 

Removal 

QC Inspection 
Records for 
Establishing 

Transects, QC 
Inspection Records 

for Establishing 
Grids. 

QC Inspection 
Records for 
Establishing 

Transects, QC 
Inspection Records 

for Establishing 
Grids. 

Documentation in 
field log for GSV 

Letter Repott 

Final Remedial Investigation/Feasibility Study {RllFS) 
Avon Park Range, Okeechobee, Osceola, and 

Polk Counties, Florida 

'--~~~~~~~~~~~~~~~~~~~Q-C~P-1-·o_c_e_d_UI_·_e~~~~~~~~~~~~~~~~~~~~ll ~~~~~-c_o_r_r_ec_n_·v_e~A_c_ti_·o_n~c-r_rr_e_r_ia~~~~-' 
Subject matter experts and the Program Manager will review and document that deliverables (Work Plan, 
technical reports) are technically accurate, comply with the PWS and applicable guidance, and a.re free of 
grammatical effors. 

Project Manager will ensure that FIIP and ARMIS references are cotTect and electronic file directories a.re 
comolete. 

The onsite QC Specialist will inspect random cut transects and grids to ensure that: 
• Cut vegetation is in complia.nc.e with right-of-entry restrictions (size of tree, bucking/limbing, mulching, etc) . 

Brush clearing does not occur within l 00 ft of a lake or major stream. 
• Vegetation clearance of the grids and transects allows for use of an EM6 l in skirt mode, as much as possible 

based on obstacles and teffain. 
• Vegetation clearance a.long transects and in grids is conducted in the right location based on physical 

markings and/or coordinates. 
• Culturally sensitive/archaeological areas are avoided. 
• Verify field notes and logbooks are accurate, complete, and legible. 

The onsite QC Specialist will: 
• Confinn that the cleared transects match proposed pathways by measuring the distance between mid points 

and end points of 20% of the trnnsects. Values will not vary greater than± l 0% of required spacing as an 
average across the MRS. 

• EnsW'e that transect hubs are spaced 100' and clearly marked. 
• Ensure local ac.curacy between transect hubs is Im. 
• Measure lengths of grid botmdaries and diagonals, and confum that grid corners are clearly marked and 

legible. 
• EnsW'e grid comers are internally c.onsistent within lm (tape measure) on any line or diagonal. 
• Verify field acquisition setup (Trimble GeoXH. relative coordinates) by occupying a grid comer or known 

control monument. 
• Verify field notes and logbooks are accurate, complete, and legible. 

The onsite QC Specialist will inspect the following to: 
• Verify location consistency between primary control points and monuments (office and field checks). 
• Verify coordinate system and units as required by the PWS (UTM). 
• Ensure geodetic accuracy by collecting data over base station point. For points used more than once, repeat 

monthly. 
Verify existence of comer stakes. 

• Verify field notes and logbooks are accurate, complete, and legible. 

The onsite QC Specialist will verify that the location is free of metallic items that would interfere with the IVS. 

The QC Geophysicist will: 
• Verify that seed items are onsite and emplaced in the IVS in accordance with Appendix J procedw·es. 

Analyze data for comparison to background noise, evaluation of seed item data, and adequacy of coverage. 
• Verify positional accuracy of data. 

Evaluate/calibrate (as necessary) digital and analog instmments 
• Ensure there are no tmexplained data gaps. 

Verify field notes and logbooks are accurate, complete, and legible for inclusion of results in the Letter 
Report. 
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• Document review is not conducted or 
documented. 

• Where appropriate, a Non-Confonnance 
Repoti will be issued and a root cause 
analysis/coffe.ctive. action will be developed. 

• Any element of this task does not confom1 to 
the specifications. 

• Where appropriate, a Non-Conformance 
Repoti will be issued and a root cause 
analysis/coffective action will be developed. 

• Any element of this task does not confom1 to 
the specifications. 

• Where appropriate, a Non-Confonnance 
Repo1t will be issued and a root cause 
analysis/corrective action will be 
developed. 

• Any element of this task does not conform to 
the specifications. 

• Where appropriate, a Non-Confonnance 
Report will be issued and a root cause 
analysis/cotTective action will be developed. 

• Any element of this task does not confom1 to 
the specifications. 

Develop a root cause analysis and adjust the 
IVS accordingly. 
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Definable Feature 
of W ork 

O nalitv P l'Ocesses 

Digital 
Geophysical 

M apping (DGM) 
Data Collection 

Mag-and-Dig 

Analog 
Instrnment­

assisted 
Reconnaissance 

(AIR) 

Geophysical Data 
Processing 

Zapata lnc01porated 
August 15, 2012 
Revision 0 

Frequency of 
O versight I 
Inspection 

Weekly 

Weekly 

Weekly 

Daily 

Forms to be Used 
(Appendix F) 

Magnetometer/Metal 
Detector Check 

Sheet 

EM61 MK2QC 
Field Log 

Field Data Sheet 

MEC QC Inspection 
Record, Field Log 

Book 

MEC QC Inspection 
Record, Field Log 

Book 

Documented in 
Access Database and 
posted daily per DID 

WERS-004.01 

QC Procedure 

The onsite QC Specialist will: 
• Verify that commw1ication between site geophysicist data processors and QC ge.ophysicist is established and 

maintained. . Emplace QC blind seeds 
0 Horizontal orientation and at 6.5" bgs in grids 

• Verify equipment checks are perfom1ed and documented. 

• Docmuent serial number of any non-functioning equipment. . Observe data collection methodology and consistency in navigation (data collection aronnd obstacles, line 
spacing). . Verify clarity of field notes and that field notes and logbooks are accurate, complete, consistent, and legible . 

The QC Geophysicist will monitor data to: 
• Ensure timely trnnsfer of data files with c01Tect naming conventions, IA W transfer protocols . 

• Ensure data are of the quality and quantity to meet performance objectives . 

• Randomly review (at least every two weeks), field data sheets and log fonns for completeness . 

The onsite QC Specialist will: 
Verify equipment checks are performed and documented. 

• Document serial number of any non-ftmctioning equipment. 
Observe anomaly identification/resolution and intrusive investigation procedures (data collection arotmd 
obstacles, line spacing, GPS vs. linear intetpolation between transect hubs). 
Verify clarity of field notes and that field notes and logbooks are accurate, complete, consistent, and legible. 

The onsite QC Specialist will: 
Verify equipment checks are perfom1ed and docnn1ented. 
Document serial number of any non-ftmctioning equipment. 

• Observe data collection methodology and consistency in navigation (data collection aronnd obstacles, line 
spacing, recording of individual anomalies and clustered anomalies, GPS vs. linear interpolation between 
transect hubs). 

• Verify clarity of field notes and that field notes and logbooks are accurate, complete, consistent, and legible 

The onsite QC Specialist will: 
Verify that a data acquisition log is maintained. 

The QC Geophysicist will: 
Verify that a processing/intetpretation log is maintained. 

• Review data to ensure sufficient leveling of the data. 
Review data/maps to ensw·e ade.quate line spacing and that the cause for data gaps is documented . 
Verify instnunent bias is removed, signal drift is con-ected (leveled), and lag/latency con-e·ctions are 
applied. 
Verify that known points (grid comers, transect waypoints) appear in the data at con-ect coordinate 
location (with agreed-to e1rnr). 
Verify that a dig sheet is generated in accordance with Work Plan procedures. 
Verify files are stored in clearly defined directories with proper naming conventions. 
Verify appropriate coordinate system is used. 
Cormmmicate changes to processing strate.gy to the PDT. 
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Final Remedial Investigation/Feasibility Study {RllFS) 
Avon Park Range, Okeechobee, Osceola, and 

Polk Counties, Florida 

Corrective Action Cliteria 

Any element of this task does not conform to 
the specifications . 

Where appropriate, a Non-Confonnance 
Report will be issued and a root cause 
analysis/con-ective action will be developed . 

• Any element of this task does not confonn 
to the specifications. 

• Where appropriate, a Non-Confomiance 
Repot1 will be issued and a root cause 
analysis/con-ective action will be 
developed. 

• Any element of this task does not conform 
to the specifications. 

• Where appropriate, a Non-Confonnance 
Report will be issued and a root cause 
analysis/con-ective action will be 
developed .. 

• Any element of this task does not confonn to 
the specifications. 

Where appropriate, a Non-Conf01mance 
Repott will be issued and a root cause 
analysis/con-ective action will be developed. 
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Definable Feature 
of W ork 

Onalitv P l'Ocesses 

Geophysical Data 
Analysis 

Data 
M anagement 

DGM Anomaly 
Reacquisition 

Anomaly 
Excavation 

Zapata lnc01porated 
August 15, 2012 
Revision 0 

Frequency of 
Oversight I 
Inspection 

Daily 

Weekly 

Weekly or at 
least one time 

per MRS 

Weekly 

Forms to be Used 
(Appendix F) 

Documented in 
.Ac.cess Database and 
posted daily per DID 

WERS-004.01 

QC Inspection 
Record­

GIS/Electronic 
Deliverable Form 

Magnetometer/Metal 
Detector Check 

Sheet 

EM61 MK.2 QC 
Field Log 

Field Data Sheet 

Dig Sheet 

Magnetometer/Metal 
Detector Check 

Sheet 

PD.A Entry - Dig 

PD.A Ent1y - QC 

Dig Sheet 

QC Procedure 

The QC Geophysicist will: . Verify that data interpretation criteria (contours, color scheme, plotting of track path, etc) and classification 
scheme are documented and adhered to by all data processors working on this project. 

The GIS Manager will ensure that: 
• Historical documents, deliverables, and electronic data (i.e. chetnical and geophysical data) are maintained on 

a centrnl Network Attached Storage (N.AS) server, in a project-specific directoty and that daily snapshots are 
taken to preserve the data. Snapshots are backed up to tape weekly, and taken offsite for storage. 

• Archaeological site locations are not displayed in the GIS nor released to the public 
• Map layers are developed in confonnance with the Spatial Data Standards for Facilities Infrastructure and the 

Environment (SDSFIE) for Installation Mapping and Geospatial data. 
• Digital data and photographs are linked to the GIS. 
• Data confonn to the Tri-Service Spatial Data Standards (TSSDS) 
• Data transfen-ed to the Golden, CO office is via a secured, intemal File Transfer Protocol (*.FTP) site. 

The QC Geophysicist will: 
• Verify DGM data are maintained in an MS Access database. 
• Verify daily transfer ofDGM data. 
• Verify documentation of intrusively investigated anomalies. 

The onsite QC Specialist will: 
Verify lines of communication between the field team and data processors/QC geophysicist. 

• Verify data are in the positioning system/dig sheet in correct fommt and file name (consistent with 
dig sheet nomenclature). 

• Reacquire at least one known control point prior to reacquisition of anomalies (grid comer, transect 
waypoint) and check to ensure tolerance is within specified limits (1 m for grids; 1 m for transects). 
Verify that reacquisition team is placing marked pin flags securely in the ground to prevent them 
from coming out. 

• Check 10% ifreacquired versus inte1preted coordinates to ensure they are within tolerance. 
Verify targets are relocated with the correct ID nun1ber from the dig sheet. 
Verify reacquired location is digitally recorded using same ID as on the dig sheet. 

The onsite QC Specialist will: 
• Inspect 100% ofDGM grids and Il13.g-and-dig transects during 1st two days in an MRS; 10% of grids 

or mag-and-dig transects in remainder of MRS to ensw·e holes are cleared ofMEC/MPPEH. 
Verify that the docun1entation accurately describes MEC type, nomenclatw·e, depth, orientation, 
location, and that the MEC item is photographed. 
Verify feedback procedures for DGM investigation is implemented (intrusive results provided to PM 
and geophysicist). 

• Document if anomaly is located greater than 1111 from the reacquired location; am1otate the results as 
"No Contact" and report findings to the geophysicist. 
Document that the excavation/hole is cleared. 

• The Project Geophysicist will enter intmsive investigation results from grids into an Access database 
for analysis. 

• For mag-and-dig transects/grids, ensure anomaly is resolved at location of an audible signal and the 
results are documented. 

• Verify field notes, including digital data sheets and logbooks are accurate, complete, and legible. 
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Final Remedial Investigation/Feasibility Study {RllFS) 
Avon Park Range, Okeechobee, Osceola, and 

Polk Counties, Florida 

Corrective Action Criteria 

• Any element of this task does not confonn to 
the specifications. 

• "Where appropriate, a Non-Confonnance 
Repott will be issued and a root cause 
analysis/corrective action will be developed. 

• Any element of this task does not confo1m to 
the specifications. 

Where appropriate, a Non-Conf01mance 
Repott will be issued and a root cause 
analysis/cotTective action will be developed. 

• Any element of this task does not confonn to 
the specifications. 

• "Where appropriate, a Non-Confonnance 
Repott will be issued and a root cause 
analysis/corrective action will be developed. 

• Any element of this task does not confo1m to 
the specifications. 

• A grid will require analysis/cotTective action 
if a MEC or MEC-like item is located during 
QC. 

• A grid will require analysis/corrective action 
if the blind seed item is not 
identified/recovered . 

• Failed grids will be re-evaluated, and, when 
appropriate, a Non-Confonnance Report will 
be issued and a root cause analysis/cotTective 
action will be developed. 

Contract No. : W912DY-10-D-0028 
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Definable Feature 
of W ork 

Oualitv P l'Ocesses 

DGM Target 
Validation Check 

MEC Disposal 

M PPEH/Scrap 
Management 

Backfill and 
Police Work 

Areas 

Zapata lnc01porated 
August 15, 2012 
Revision 0 

Frequency of 
Oversight I 
Inspection 

Eve1y other day. 

Per disposal 
event. 

Weekly. 

As neede.d. 

Forms to be Used 
(Appendix F) 

PDA Enny - Dig 
Field Log Book 

Dig Sheet 

Disposal Operation 
Checklist 

MPPEH Safe-5X 
and Demilitarization 

Certification 

Docwnent in field 
logbook 

QC P rocedure 

The onsite QC Specialist will: 
• Verify that target anomalies are reacquired and investigated . . Coordinate with the geophysicist to verify excavation results validate data inte1pretation and resulting dig 

sheets. . If more than 20% anomalies within a grid are "false positives"/no contact anomalies, evaluate data to 
detennine cause . Verify field notes and logbooks are acclll'ate, complete, and legible 

The Project Geophysicist will use comparison of dig results to target anomaly dig sheets to enslll'e dig results are 
representative of geophysical anomaly characteristics, and refine insti·ument settings or modeling thresholds, as 
ne.cessa1y. 

The onsite QC Specialist will: 
• Inventory demolition material upon receipt. 
• Ensure that the safest, most expeditious route is used for "safe to move" items (based on detem1ination by 

SUXOS after at least two UXO Techs agreed upon nature/condition). 
• Verify pennits/documentation is provided by Austin Powder LLC at time of explosives delive1y. 
• Coordinate communication with local emergency agencies prior to demolition. 
• Verify EZ is clear of unauthorized personnel. 
• Verify disposal shots are set up safely and IA W with procedures (demolition shots tamped, hole backfilled, 

etc) 
• Verify miss-fire proce.dures are implemente.d, if necessary, with proper wait time observed. 
• Verify proper re-ent1y control is used when checking/verifying shot holes post detonation (2-man rule; 1 as a 

safety observer). 

The onsite QC Specialist will: 
• Observe that scrap management procedUl'es are IA W Appendix L. 
• Perfo1m and document a minimum I 0% random sampling of all scrap metal collected. 
• Docmnent addition of scrap to MDAS storage containers and apply new security seal. 

The SUXOS will certify that the debris is free of explosive hazards and complete Form 1348-IA. 

The onsite QC Specialist will: 
• Visually inspect and verify that excavations have been backfilled post QC inspection. 
• Visually inspect areas of team congregation, port-a-johns, etc to enslll'e there is no trash or debris prior to 

relocating to another area or demobilizing. 
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Final Remedial Investigation/Feasibility Study {RllFS) 
Avon Park Range, Okeechobee, Osceola, and 

Polk Counties, Florida 

Corrective Action Criteria 

• Any element of this task does not confo1m to 
the specifications. 

• A grid will require analysis/co11'ective action 
if a MEC or MEC-like item is located dlll'ing 
QC. 

• If more than 20% false positive/no contacts 
are identified in a grid, and co1Tective 
measures are implemented, re-work previous 
grid. 

• A grid will require analysislcoffective action 
if the blind seed item is not 
identified/recovered . 

. Non-confonnance grids will be re-evaluated, 
and, when appropriate, a Non-Confonnance 
Report will be issued and a root cause 
analysis/coffective action will be developed. 

• Any element of this task does not confo1m to 
the specifications. 

Where appropriate, a Non-Confo1ma11ce 
Report will be issued and a root cause 
analysis/coffective action will be developed. 

Any MEC found in the storage area. 

• Any element of this task does not confo1m to 
the specifications. 

Where appropriate, a Non-Conf01mance 
Report will be issued and a root cause 
analysis/coffective action will be developed. 

The SUXOS will be notified if holes are not 
being completely backfilled for co11'ective 
action. 

The SUXOS will be notified if the debris is 
still present in work areas for co11'ective 
action 

Contract No. : W912DY-10-D-0028 
Task Order No. : 0008 



    

        

     

      

  

  
 

  
 
 

 

    

  

    
 

  

 

 
  
  
  
   
  
  

   

 
 

 
  

 

     

  

 
 

   
 

  

Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Quality Control Plan 

4.4.3 Digital Geophysical Data Process Modification 
The QC geophysicist will document whether collection or interpretation processes need to be 
modified, if corrective actions are necessary, or if the processes are being performed to their 
optimal capabilities.  If it is found that the interpretation processes need modifying or corrective 
actions are identified, the geophysicist will notify the ZAPATA PM and USAESCH geophysicist 
of proposed modifications to correct deficiencies; all data processed previously will be re-
evaluated under these new guidelines. 

4.5 CORRECTIVE/PREVENTATIVE ACTION PROCEDURES 

Guidelines have been established to assure conditions adverse to quality such as malfunctions, 
deficiencies, deviations and errors are promptly investigated, documented, evaluated, and 
corrected.  When an activity is identified to be in nonconformance - i.e., not being performed to 
required specifications, not within specified tolerance, not adhering to a specific scope of work 
or is in violation of the Safety and Health Plan - it will be recorded on the NCAR (see Appendix 
F).  Each nonconforming activity must have a probable cause identified.  Condition 
identification, cause, reference documents, and corrective action planned will be documented and 
reported to the UXOQCS, the ZAPATA PM, Quality Manager, and involved subcontractor 
management, as applicable.  Implementation of corrective actions will be verified by 
documented follow-up action.  All project personnel have the continuing responsibility to 
identify problem areas promptly, solicit approved corrective actions, and report any condition 
adverse to quality.  In general terms, corrective/preventive actions will be initiated at a 
minimum: 

When predetermined acceptance standards are not attained, 
When procedures or data compiled are determined to be faulty, 
When equipment or instrumentation is found faulty, 
When quality assurance requirements are violated, 
As a result of system and performance inspections, and/or 
As a result of management assessment. 

4.6 DATA MANAGEMENT 

Data generated during the project will be stored in hard copy and electronic form by ZAPATA.  
Data deemed critically important will have multiple electronic versions archived.  Following 
completion of each deliverable, data will be transferred to the USAESCH.  Data deemed 
critically important will have multiple electronic versions archived.  Following completion of 
each deliverable, data will be transferred to the USAESCH.  Further management of the DGM 
data is discussed in Section 2.13.  

4.7 DIGITAL GEOPHYSICAL MAPPING 

4.7.1 The QC plan of the DGM has been developed based upon DID WERS-004.01, 
requirements identified in the PWS, and Chapter 9 of EM 1110-1-4009 “Quality Control of 
Geophysical Systems and Related Operations” (USACE, 2007).  Additional ZAPATA QC steps 
are also included.  QC checks will be performed on both the geophysical collection procedures 
and on their results.  This QC will be done to ensure all data and results are of high quality and 
will be performed by the UXOQCS and the QC geophysicist independent of the daily 
processing.  The key procedures and systems that that will be to be monitored for quality are: 

The geophysical instruments, 
Zapata Incorporated Contract No. W912DY-10-D-0028 
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Quality Control Plan 

The operators,
	
Positioning systems,
	
Site preparation procedures,
	
Data acquisition procedures,
	
Data processing procedures,
	
Anomaly selection processes,
	
Anomaly reacquisition and marking procedures, and
	
Anomaly excavation and resolution procedures.
	

4.7.2 QC tests have been designed to test these procedures and systems to ensure quality.  
These tests are summarized in Table 4-2 as are the root-cause analyses and corrective actions 
that will take place should a failure occur.  The instrument standardization tests are described in 
Appendix K. 

4.7.3 In addition to the checks described above, the QC geophysicist will review field data 
sheets and log forms for completeness.  The results of all applicable QC checks will be entered 
into the Access database.  ZAPATA has the final decision-making responsibility on all quality-
control issues.  If a QC procedure shows a potential problem, the ZAPATA UXOQCS and PM 
will oversee the appropriate corrective actions. 

Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 4-10 Task Order No. 0008 

Revision 0 



 

     

  

      

     

  

 

 
  

  
        

          
            

 
  

    

          
 

 
      

    
     

 

 

 

     
  

 
      

 

      
   
      

   
     

     
    

 

 

     
         

     
 

   
      

   
     

     
    

 

 

 

  
    

    
  

  

  

     
     

   
    

    

   
    

   
      

   
     

     
    

          

 
  

   
 

      
 

 

    
   

   

    
      

          

 
  

   
 

   
    

      
    

      
 

      
    

    
  

      
  

    
      

 

          

 
  

   
 

      
 

 

    
      

    
      

 

  

 
        

 
  

   
 

      
 

       
  

  

    
   

    
    

     
   
     

    
      

Final Remedial Investigation/Feasibility Study (RI/FS) 

Avon Park Range, Okeechobee, Osceola, and 

Polk Counties, Florida 

Table 4-2: Digital Geophysical Mapping and Analog Quality Control Checks 

Record sensor positions 

QC Check 

Equipment warm-up 

Proper documentation 

Procedures and 

Subsystems Tested 

Geophysical instrument 

Record on daily log sensor used and GPS 
position. 

Process 

Turn on power to system for 15 minutes 
prior to surveying, record on daily log sheet. 

Instrument Operator, 
Site Geophysicist 

Responsible Party 

Instrument Operator 

Beginning of Project 

Frequency 

Daily 

Improper documentation 

Failure Mode 

Excessive drift usually visible on cable shake 
test 

If improper information recorded, applicable 
data is to be reprocessed with proper 

information. 

Root-Cause Analysis and Corrective Action 

Data with excessive drift that cannot be 
removed by filtering must be recollected 

Instrument 

standardization: 

personnel test 

Operators Personnel approach sensor, monitor, and 
record the results. 

Instrument Operator, 
Site Geophysicist Daily Response more than +/- 2milliVolts in 

Channel 3 

Check pockets/ clothing for metal, repeat. 
If failure persists, instrument will be checked 

for malfunction. If malfunction discovered the 
equipment will be taken out of service or 

repaired. Once components are replaced, the 
instrument will be retested over test strip to 

confirm functionality. 

Instrument 

standardization: 

vibration test 

Geophysical Instrument Instrument held in a static position and 
collecting data - shake all cables. 

Instrument Operator, 
Site Geophysicist Daily Data profile exhibits data spike responses 

Connections tightened or examined. Test 
recollected. 

If failure persists, instrument will be checked 
for malfunction. If malfunction discovered the 

equipment will be taken out of service or 
repaired. Once components are replaced, the 
instrument will be retested over test strip to 

confirm functionality. 

Instrument 

standardization: static/ 

standard response test 

Geophysical Instrument 

Three minutes static background data 
collection, followed by one-minute data 

collection with a metal object placed below 
instrument, followed by a one-minute static 

background collection. 

Instrument Operator, 
Site Geophysicist Daily 

5 % of Background data varies by more than 
+/- 2.5 milliVolts in Channel 3 

Response (mean static spike minus mean 
static background) > +/- 10% of running 
average value anomaly picking channel 

Instrument checked for malfunctions, outside 
noise sources evaluated. Test recollected. 

If failure persists, instrument will be checked 
for malfunction. If malfunction discovered the 

equipment will be taken out of service or 
repaired. Once components are replaced, the 
instrument will be retested over test strip to 

confirm functionality. 

Dynamic Detection 

Repeatability (Grid) 

Geophysical Instrument, 
positioning, operators Perform a repeat line with a test item in it. 

Instrument Operator, 
Site Geophysicist, with 
periodic checks by QC 

geophysicist 

One test item per grid (same item 
as Dynamic Positioning 

Repeatability) 

Test item anomaly characteristics (peak 
response and size) repeatable with allowable 

variation > +/- 25% 

Examine data for error or noise, outside noise 
source. If none found, data to be recollected. 

Dynamic Detection 

Repeatability (Transect) 

Geophysical Instrument, 
positioning, operators Perform a repeat line with a test item in it. 

Instrument Operator, 
Site Geophysicist, with 
periodic checks by QC 

geophysicist 

(a) repeat 2% per lot 
(b)repeat test strip once per system 
per lot or daily; or two test items 

per system per lot 

(a) # of anomalies on repeat segment > +/-
20% 

(b)Test item (in test strip or on transect) 
anomaly characteristics (peak response) 

repeatable with allowable variation > +/- 25%. 
Or fit coefficient (GPO/ Instrument 

Verification Strip (IVS) determined) over test 
strip acceptable. 

Examine data for error or noise, outside noise 
source. If none found, data to be recollected 

Dynamic Positioning 

Repeatability (Grid) 

Geophysical Instrument, 
positioning, operators Perform a repeat line with a test item in it. 

Instrument Operator, 
Site Geophysicist, with 
periodic checks by QC 

geophysicist 

One test item per grid (same item 
as Dynamic Detection 

Repeatability) 

Position offset of Test item target <=50cm + 
1/2 line spacing for fiducially positioned data 

Examine data for error or noise, outside noise 
source. If none found, data to be recollected 

Dynamic Positioning 

Repeatability (Grid with 

reacquisition/digging) 

Geophysical Instrument, 
positioning, operators Perform a repeat line with a test item in it. 

Instrument Operator, 
Site Geophysicist, with 
periodic checks by QC 

geophysicist 

(a) Two targets per system per lot 
or 

(b) Two test items per system per 
lot (can be same as detection 

repeatability test items) 

(a) Demonstrate reacquisition by reproducing 
randomly chosen anomaly signals 

(reacquisition amplitude significantly less than 
original & offset > 1 m) or 

(b) Test item anomaly characteristics (peak 
response and size) repeatable with allowable 

variation > +/- 25% & offset >1.0 m. 

Examine data for error or noise, outside noise 
source. If none found, data to be recollected 
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Final Remedial Investigation/Feasibility Study (RI/FS) 

Avon Park Range, Okeechobee, Osceola, and 

Polk Counties, Florida 

Check grid set-up 

QC Check 

Site preparations, 
operators 

Procedures and 

Subsystems Tested 

Measure lengths of grids boundaries and 
diagonals. 

Process 

Site Geophysicist 

Responsible Party 

Daily and 10% of data by the QC 
Geophysicist 

Frequency 

Grid corners are internally consistent within 
1m on any leg or diagonal 

Failure Mode 

Seeds are detected > 1m (GPS) 

Correct data if possible, if not resurvey. 

Root-Cause Analysis and Corrective Action 

Due to operator deviating from planned path. 
Data will be resurveyed. 

items 

Placement of blind seed 

positioning instruments 
Geophysical and 

transect areas. 
processors. Will not be conducted in 

Bury metal objects in grid areas at locations 
unknown to primary field crew and data QC Geophysicist After data is collected over seeds 

Seeds are not detected. 

Seeds are detected >= 1 m (fiducial) 

Background noise may be too high. No action 
can be taken. 

Check quality of GPS, and check sensor offset 
positioning 

Ensure proper data point 

and line spacing 
Wheel mode positioning Plot data points while processing and check 

spacing. 

Data processor, with 
periodic checks by QC 

Geophysicist 

Daily and 10% of data by the QC 
Geophysicist 

Fiducial mark and/ or start or end locations 
were misplaced during data acquisition or 
incorrectly entered during post-processing 

Positioning jumps in GPS data due to poor 

For wheel data, check positions of start and 
end points. Change if wrong. If problem not 

corrected, notify field crew to check 
instrument. When instrument functioning 

properly, data will be resurveyed. 

Edit if possible, if not resurvey. 

Ensure proper data gap 

positioning 

Check data coverage 

Check senor positioning 

from GPS antenna 

Wheel Mode Positioning 

Geophysical Instrument, 
positioning, operators 

Data processing 

Compare location of gaps from field to 
those shown after processing, Check data 

point spacing on either side of gap. 

Plot and review instrument footprints. 

Ensure repeat line instrument 
standardization tests pass requirements. 

Ensure all seed items are detected. 

Create map showing survey speeds, 

Data processor, with 
periodic checks by QC 

Geophysicist 

Data processor and QC 
Geophysicist 

QC Geophysicist 

Daily and 10% of data by the QC 
Geophysicist 

100% of data 

Daily 

Daily 

Field gaps do not match processed gaps, or 
insufficient or excessive measurements along 

segments on either side of gap 

quality 

>10% of unobstructed areas at project design 
line spacing(unless they are noted obstacles) 

Offset does not match measured 

Described above 

Check positions of start, end points, and gaps. 
Change if wrong. If problem cannot be 

corrected, notify field crew to check positions 
of obstacles in field. If problem still exists 

data will be resurveyed. 

Data will be recollected where accessible. 

Reprocess with correct offsets 

For GPS data, check quality, edit if possible, if 

Check data leveling 

Check data collection 

speeds 

Data Processing 

Positioning, operators 

A thresholding demedian (typically using a 
50th percentile) will be placed on the data 
during raw data conversion to *.XYZ file 

format prior to import into Oasis. Data will 
be placed in profile and verified that 

leveling has been applied properly for the 
dataset. 

quantify % of dataset above allowable 
speed. 

QC Geophysicist 

QC Geophysicist 

100% of the data 

100% of data 

Profile does not show that sufficient leveling 
has occurred on the data. 

>5% of data above 3.5 mph for hand pulled 
(or speed determined in the GSV/IVS) 

Data will be invalidated and a percentile 
demedian (typically 20th percentile) will be 

applied to the data to correct leveling during 
raw data conversion to *.XYZ file format prior 

to import into Oasis. 

not resurvey 
For wheel data, check fiducial positions, edit if 

possible if not resurvey. 

Check along line data 

spacing 
Data processing Create map showing survey data spacing 

violations. QC Geophysicist 100% of data 5% > 25 cm data spacing Dataset submittal fails 

Check anomaly 

characteristics 
Data processing Visually inspect data maps. QC Geophysicist 10% of data Anomalies have atypical shape characteristics 

Verify and redo lag or latency corrections, 
relative sensor/GPS positioning, and data noise 
levels. If nothing can be corrected data may be 

accepted or resurveyed. 

Check selected anomaly 

densities 

Check target selection 

Data processing 

Data processing 

Plot selected anomalies. 

Visually inspect maps with respect to target 
database. 

QC Geophysicist 

Data processor, 
QC Geophysicist 

All data 

All data 

Too many anomalies selected 

Dig list targets are not selected according to 
project design 

Check filters, selection criteria, and 
proximities. Overlay data points. Check for 
gridding errors. If errors are found reselect 

anomalies. 

Grid or data submittal fails 
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Final Remedial Investigation/Feasibility Study (RI/FS) 

Avon Park Range, Okeechobee, Osceola, and 

Polk Counties, Florida 

Geodetic Equipment 

Functionality 

QC Check 

Geodetic Repeatability 

GPS systems receiving 
Wide Area Augmentation 

System (WAAS) 
correction. 

Procedures and 

Subsystems Tested 

GPS system (Trimble 
GeoXH) 

Collect GPS data over known control point. 

Process 

Collect repeat data over grid corner or 
transect hub. 

Instrument Operator, 
Site Geophysicist 

Responsible Party 

Instrument Operator, 
Site Geophysicist 

Daily 

Frequency 

Daily 

Position offset of control point exceeds range 
as described in the approved work plan (1m). 

Failure Mode 

Measured locations reoccupied exceed 1.0 
meter accuracy. 

Redo affected work or re-process affected data 

Root-Cause Analysis and Corrective Action 

Lot submittal fails 

Reacquisition No 

Contacts 

Marker ID 

Anomaly verification 
process 

Grid and Hub 
Identification 

Marking flag with an NC and recording 
possible reason for NC, check by UXO 
tech. If still NC , check by UXOQCS. 

Identify Hub with ID, Mark SW corner of 
Grid with ID. 

UXO Technicians, 
UXOQCS 

Field crew 

As encountered 

As encountered 

Target marker not marked as NC 

No ID marking 

Notification by the UXO tech and/or UXOQC 
identify target as reacquisition NC 

Mark hub or SW grid corner 

Repeatability/ 

functionality of analog 

equipment 

Analog instrument 
operators, anomaly 

excavation 

Operate equipment over IVS or metal 
object. UXO Technicians 

Analog Instrument QC 

Once daily Does not respond, operator does not hear 
signal 

Return for service, use alternative equipment, 
retrain operator 

Dynamic repeatability 

(mag-and-dig) 

Analog instrument 
operators, anomaly 

excavation 
Repeat a segment of the transect. UXOQCS Repeat 2% per lot (200 anomalies). 

Show extra flags/digs not greater than the 
greater of +/-20% or 8 flags/digs, or within 

range of adjacent segments. 
Redo lot (200 anomalies) 

Dynamic repeatability 

(AIR) 

Analog instrument 
operators, anomaly 

excavation 
Repeat a segment of the transect. UXOQCS Repeat 2% per lot (200 anomalies). 

Show number of counts repeated within 
greater than the greater of +/-20% or +/-8 

flags/digs, or within range of adjacent 
segments. 

Redo lot (200 anomalies) 

Coverage (grids) 

Analog instrument 
operators, anomaly 

excavation 

Blind seed items recovered; 
75% if MEC or 90% if no MEC. UXOQCS 

Variable rate at 2 times the number 
of operators, per lot (200 

anomalies). 
Failure to detect blind seed items Redo lot (200 anomalies) 

Anomaly resolution 

(excavated locations) 

Analog instrument 
operators, anomaly 

excavation 

Anomaly excavation and 

Check open holes. Passes if no signal 
remains, the signal is too low (i.e., 

indiscernible above background) to be 
associated with MEC, or the signal is 

explained (surface item, geologic 
influence). 

Once an item is removed (especially a large 

UXOQCS 

UXO Technicians 

Check 12 open holes per lot (200 
anomalies) if MEC is present or 41 

open holes per lot if no MEC is 
present. 

All holes 

Anomaly present Redo lot (200 anomalies) 

Continue excavation until all anomalies are 

Check dig results 

Check holes for 

remaining metal 

Geodetic Equipment 

Functionality 

Geodetic Repeatability 

Anomaly excavation and 
resolution 

resolution 

Trimble GeoXH 

Trimble GeoXH 

Examine dig results and compare with 
geophysical data. 

one) check hole with hand held detector. 

Position offset of known/temporary control 
is within expected range. 

Measured locations are within 10m. 

Data processor or QC 
Geophysicist 

UXOQCS 

UXOQCS, 
Geophysicist 

UXOQCS 

10% of data 

10% of holes 

Daily 

1 per grid/transect 

Item recovered does not match anomaly 

Anomaly present 

Offset is outside of tolerance 

Locations are > 10m 

Check for surrounding items that may have 
contributed to anomaly. Collect addition 

reacquisition data over site, if anomaly still 
present re-excavate 

removed. 

Redo affected work 

Redo affected work 
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Quality Control Plan 

4.8 FIELD OPERATIONS 

The ZAPATA SUXOS and UXOQCS will oversee all field operations and be in daily 
communication with the PM. 

4.9 EQUIPMENT CALIBRATION/MAINTENANCE PROGRAM 

All equipment used on-site will be calibrated, if calibration is applicable to that instrument, and 
used and maintained in accordance with manufacturer’s specifications.  Records of any repairs 
performed on equipment will be included in the final report with an explanation of problem 
diagnosis and repair. 

4.9.1 General Equipment Calibration/Maintenance Requirements 
Equipment requiring calibration will be calibrated daily or as required by the operation manual.  
The instruments and general equipment will receive proper maintenance and care to ensure 
quality performance.  Measurement equipment used on-site will be checked at the time of use for 
operational reliability.  If equipment field checks indicate equipment is not operating properly 
and field repairs cannot be made, the equipment will be tagged and removed from service, and 
the PM will be notified.  If equipment calibration fails or the equipment does not function 
properly, replacement equipment will be shipped overnight, or by the fastest possible means, so 
that fieldwork is not delayed.  Replacement equipment will meet the same manufacturer’s 
requirements for accuracy and sensitivity as the originally specified equipment. 
4.9.1.1 Geophysical Instruments 

Geophysical instruments will arrive on-site in a ready state.  Specific QC operational procedures 
for digital and analog geophysical instruments are explained in Table 4-2 and Appendix K.  
Analog geophysical instruments will be operationally tested on a GPO to ensure that adequate 
settings for their tasks are achieved.  Analog geophysical instruments will be field checked daily 
to ensure they are functioning properly and instrument sensitivity is adequate to detect MEC 
items of interest.  Following these checks, settings (i.e., sensitivity) for each applicable analog 
instrument will be recorded in the field logbook and any equipment that is found unsuitable will 
be immediately removed from service.  The UXOQCS will conduct unannounced instrument 
checks in the field to verify the settings on an instrument agree with the results from the daily 
operational tests.  If an instrument is found to exhibit improper settings, all work accomplished 
since the last check will be repeated.  The ZAPATA QC Geophysicist, or designated 
geophysicist, in conjunction with the USAESCH Project Geophysicist and with possible input 
from the UXOQCS, Technical Manager and USAESCH OE Safety Specialist, will conduct an 
investigation to determine the impact of failure on completed work and the possible need to 
rework previously worked areas. 
4.9.1.2 Communication Equipment 

On-site and off-site communications equipment will be checked daily to ensure that 
communications can be established with off-site responders using non-emergency numbers, and 
batteries are in good condition and fully charged. If on-site or off-site communications cannot be 
established, no intrusive work will be done until communications have been re-established. 
4.9.1.3 Vehicles and Machinery 

Vehicles and machinery will be used correctly, per manufacturer’s warranty.  All vehicles and 
machinery operation will be checked daily. 
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Quality Control Plan 

4.9.1.4 Personal Protective Equipment 

The UXOSO will be responsible for checking to make sure each employee has appropriate PPE.  
However, any employee may inform the UXOQCS or the PM of PPE deficiencies. 
4.9.1.5 Post-Operational Checks 

Daily, upon completion of field operations, all equipment will be inspected to ensure it is 
complete and serviceable and is shut down in accordance with the procedures identified by the 
manufacturer.  Operators will report any damaged equipment, unusual wear or missing 
components.  Batteries will be removed from battery-powered equipment and charged (if 
rechargeable).  Equipment, instruments, tools, gauges, and other items requiring preventative 
maintenance will be serviced in accordance with the manufacturer’s recommendations.  If daily 
operational checks fall outside the specified range, the check measurement will be performed 
again.  Any additional checks or calibrations will be noted in the logbook.  If the operational 
checks continue to fall outside the specified range, the equipment will be removed from service 
and a non-conformance report will be initiated (Appendix F).  The device in question will be 
noted as removed from service in the check log for that piece of equipment.  If the equipment is 
removed from service due to failure of re-calibration, the date of removal and the operator’s 
initials will be recorded in the log for that piece of equipment. 

4.9.2 Maintenance Procedures 
The manufacturer’s written maintenance schedule will be followed to minimize downtime of the 
equipment.  It will be the operator’s responsibility to adhere to this maintenance schedule and to 
arrange promptly any necessary service.  At a minimum, equipment used on a daily basis will be 
cleaned at the end of each workday and kept in good operating condition.  Service to the 
equipment, instruments, tools, etc. will be performed by qualified personnel. 

4.9.3 Maintenance Records 
Logs will be established to record and control maintenance and service procedures and 
schedules.  All maintenance records will be documented and traceable to the specific equipment, 
instruments, tools and gauges.  Records produced will be reviewed, maintained and filed by the 
geophysical equipment operators and/or UXO technicians when this equipment is used at the 
site.  The UXOQCS will audit these records to verify complete adherence to these procedures. 

4.9.4 Equipment Spare Parts 
An extra battery pack for each type of geophysical instrument will be on-site at all times.  
Because of cost considerations, a back-up geophysical instrument will not be kept on-site.  
However, arrangements will be made with an equipment vendor so that replacement equipment 
or any spare parts can be delivered to the site by the fastest possible means. 

4.10 NON-CONFORMANCE CRITERIA FOR QUALITY INSPECTIONS 

4.10.1 Any nonconformance to the work or to contractual requirements will be documented.  
Nonconformance may include, but is not limited to the following: 

Delivery of items or services that do not meet the contractual requirements of ZAPATA
	
or any of its subcontractors.
	
Errors made in following work instructions, or improper work instructions.
	
Unforeseeable or unplanned circumstances, which result in items or services that do not
	
meet quality, contractual, and/or technical requirements.
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Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Quality Control Plan 

Technical modifications to the project by individuals without the requisite responsibility 
and authority. 

4.10.2 Non-conformance will be deemed to have occurred if delivery of items or services has 
not passed ZAPATA’s QC pass/fail metrics and a root cause analysis and corrective action 
assessment have not been performed. 

4.11 RECORDS GENERATED 

Bound field logbooks with consecutively numbered pages will be used by the Team Leaders, 
SUXOS, and UXOQCS/UXOSO. Field logbooks will be maintained on-site for the duration of 
the fieldwork. 

4.11.1 Daily Logs 

Date and recorder of field information 
Start and end time of work activities including breaks, lunch and down-time 
Visitors 
Weather conditions 
Relevant events 
Changes from approved or planned work instructions 
Signature of the SUXOS or UXOQCS 

4.11.2 Safety Logs 

Date and recorder of field information 
Daily general and tailgate safety briefings (time conducted and by whom) 
Weather conditions 
Significant site events relating to safety 
Accidents 
Stop work because of a safety hazard or deficiency.  Documentation will include the 
hazard or deficiency found, the action taken to correct it and the time lost (if any). 
Safety inspections 
Signature of the SUXOS or UXOSO 

4.11.3 Site Training Logs 

Date and recorder of log 
Nature of training 
Visitor training 
Signature of the ZAPATA UXOQCS 

4.11.4 Quality Control Activity Log 

Date and recorder of log 
Equipment calibration/testing 
Equipment monitoring results 
QC inspections 
Nonconformance reports 
Signature of the ZAPATA UXOQCS 
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Quality Control Plan 

4.11.5 Meeting Minutes 
ZAPATA will provide a record of the proceedings of any specified meeting.  The minutes will 
include the purpose of the meeting, information covered during the meeting, specific statements 
relating to changes or modifications of the project, any actions to be carried out and the names all 
meeting attendees. 

4.11.6 Inventory Forms 
If Government property is to be used, the PM will maintain a government property log on-site 
and the ZAPATA Property System Manager will maintain the log in the home office.  No 
Government property is anticipated to be used for this project. 

4.11.7 Inspection Forms 
4.11.7.1 DD Form 1348-1A 

The Senior UXO Supervisor will certify and the USACE OE Safety Specialist will verify that the 
debris is free of explosive hazards and document that decision using DD form 1348-1A.  All DD 
1348-1A forms will clearly show the typed or printed names of the contractor’s Senior UXO 
Supervisor and the USACE OE Safety Specialist, organization, signature, and contractor’s home 
office and field office phone number(s) of the persons certifying and verifying the debris as free 
of explosive hazards.  The form will state the following: 

“This certifies and verifies that the MDAS listed has been 100 percent inspected and to the best 
of our knowledge and belief, is free of explosive hazards.” 
4.11.7.2 Disposal Documentation 

All material will be accounted for in the daily and weekly reports.  Disposal documentation 
receipts will be generated identifying the day of off-site removal, approximate scrap weight, and 
signature of the recipient.  Turn-in documentation will be submitted as an appendix to the final 
RI report. 

4.11.8 Photographic Records 
ZAPATA’s SUXOS and UXOQCS will maintain photographic records of site work.  Significant 
activities will be documented using a digital camera.  Photographic records will be used to 
supplement information recorded in the daily activity logs, including photographs of equipment 
before use, typical ordnance items and the condition of sites before, during and after activity.  All 
MEC items and representative samples of MD will be photographed.  Photographs will also be 
maintained in the Project GIS. 

4.12 DELIVERABLE MILESTONES 

Deliverable milestones for Government QA and acceptance are provided in Table 4-3. 
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TABLE 4-3 DELIVERABLE MILESTONES 

Deliverable / Definable Feature of Work Documentation Frequency 

Final Written Deliverables (e.g., TPP 
Memorandum, Work Plan, RI Report, FS 
Report, etc) 

Final Document with 
response to comments 

As completed 

Vegetation Clearance GIS submitted with 
weekly progress report 

Weekly during 
fieldwork 

Digital Geophysical Mapping, mag-and-dig, 
and AIR 

Results of GSV 
Progress figures with 
data (from the GIS) 
submitted in .pdf 
format with weekly 
progress report 
Raw and final data 
posted on *.ftp site 
IAW DID 
Anomaly prioritization 

Weekly during 
fieldwork 

Anomaly Reacquisition and Investigation GIS submitted with 
weekly progress report 
Monthly status report 

Weekly/monthly 
during fieldwork 

MC Sampling Data Quality Control 
Reports (DQCRs) 

Daily during MC 
sampling events 

GIS submitted with 
weekly progress report 

Weekly during 
fieldwork 

Data validation results As completed 
Proposed Plan Public Meeting Meeting transcripts As completed 

4.13 LESSONS LEARNED 

The UXOQCS in his daily report will note any lessons learned.  This information will be given 
to the PM and included in daily logs as appropriate.  Lessons learned will be included in the final 
RI/FS report.  Any lessons learned of an emergency nature will be brought to the immediate 
attention of the USACE, USAESCH OE Safety Office and PM, and the ZAPATA Program 
Manager. 

4.14 CONTRACT SUBMITTALS 

4.14.1 Document Distribution 
Documents will be shipped directly to the USACE and USAESCH to be distributed to those 
recipients per the quantities noted in the PWS.  The shipping address, phone number, and 
number of copies are listed in that table. 

4.14.2 Format and Contents of Reports 
Computer files and electronic deliverables will be furnished to the Government in the formats 
and standards described in the PWS (Appendix A). 
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4.14.3 Data Presentation 
Project data will be arranged and presented in a clear and logical format IAW with scientifically 
accepted standards.  Figures, charts, tables, and other visual displays will be used for organizing, 
evaluating, and presenting data and for highlighting relationships of data.  Data displays are 
necessary for documenting results and aiding the decision-making process during an 
investigation.  Graphical methods of data presentation may be used when appropriate to illustrate 
data trends and patterns as a supplement to information presented in data tables. 

4.14.4 Communications 
A record of telephone conversations and written correspondence affecting decisions relating to 
the performance of this task order will be documented with date and time recorded.  The records 
will be maintained in the project files. 

4.14.5 Project File Management 
ZAPATA will maintain project documentation in project-specific files.  The files will provide a 
record of all background information, previous investigation reports, and data and information 
generated during the project.  Requirements for hard copy files are provided below.  Hard copy 
documents of a confidential nature will be stored in lockable filing cabinets that can be accessed 
only by designated personnel. 
4.14.5.1 Hard Copy Files 

4.14.5.1.1 For this project, a hard copy file must be established as a permanent record of 
project plans, activities, and results.  Each of these files will be tracked using a unique project 
number (i.e., task number).  Minimum documentation to be included in the project file includes: 

Work Authorization,
	
Project PWS,
	
Deliverables (by task),
	
Quality Assurance Records (by task),
	
Background Material (by task),
	
Correspondence,
	
Contact Reports,
	
Subcontracting Documentation,
	
Invoice Transmittal Letters,
	
Project Management Forms,
	
Field Activity Logbooks,
	
Field Data Sheets,
	
Survey Results, and
	
Maps, and Site Drawings.
	

4.14.5.1.2 In order to serve the function for which they are intended, documents must be 
distributed to the appropriate ZAPATA and subcontractor personnel.  At a minimum, the 
personnel whose signatures represent approval of the document and the project file will be 
supplied with a copy of the final document.  In addition, key project personnel, including 
subcontractors (if applicable), will receive a copy of planning documents (e.g., Work Plan, 
APP/SSHP, UFP-QAPP). 
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4.14.5.2 Storage Procedures of Electronic Data 

4.14.5.2.1 Historical documents, deliverables, and electronic data (i.e. chemical and 
geophysical data) are maintained on a central Network Attached Storage (NAS) server, in a 
project-specific directory.  The server employs a RAID5+1 array.  The file system has daily 
snapshots taken to preserve the data.  Snapshots are backed up to tape weekly, and taken offsite 
for storage. 

4.14.5.2.2 For the transfer of data to and from the field to the Golden, Colorado office, a 
secured, internal File Transfer Protocol (*.FTP) site will be used.  This site will allow for the 
dissemination of both raw and processed data to be shared quickly and effectively with ZAPATA 
personnel and clients.  

4.14.5.2.3 All DGM data will be stored in the Golden, Colorado office.  The computer 
network at this centralized processing lab will be used to store all project data for the geophysical 
survey.  Digital processing/interpretation folders will be maintained for the survey so the 
processing/interpretation sequence can be reproduced at a future date, if necessary. 

4.14.5.2.4 All pertinent geophysical data will be transferred to an independent/external hard 
drive or other computer media and stored at the centralized processing lab with data backups 
performed regularly to ensure no data are irrecoverable. 

4.14.5.2.5 	 ZAPATA will preserve the integrity of all DGM data, including: 
Native formats of all raw and geophysical sensor and positional data, 
Processed digital geophysical data, 
Processed data, 
Subsequent classified target lists, and 
Final production graphics. 

4.14.5.2.6 All data and graphics will be compatible with the existing project database 
protocols (ASCII ADF space delimited *.XYZ file formats) and Access database requirements, 
as set forth in DID MR-0005-05.01. 

4.15	 PROJECT SUMMARY REPORTS 

4.15.1 Weekly Progress Reports 
Each week during fieldwork, ZAPATA’s PM will submit a status report per DID WERS-016.02.  

4.15.2 Monthly Progress Reports 
Each month, ZAPATA’s PM will submit a status report, IAW DID WERS-016.02, to the 
USAESCH identifying accomplishments, noting deficiencies and describing corrective actions 
associated with the project and a monthly status/exposure report.  During field operations, 
information from the Weekly Progress Reports will be summarized in the Monthly Progress 
Reports.  In case of schedule changes, an updated schedule (in Gantt chart form) will be 
included.  ZAPATA will submit weekly progress reports, when conducting active field 
operations. 
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4.15.3 Daily Quality Control Reports 
Daily QC Reports will be maintained during field activities and will document field 
measurements, calibration, and maintenance of field instruments and management procedures.  
Corrective actions taken will be documented in the Daily QC Reports and the ZAPATA PM will 
be notified immediately. 

4.15.4 Quality Control Summary Reports 
After field activities are completed, Daily QC Reports, including data validation, will be 
compiled and summarized in the Quality Control Summary Report (QCSR).  The report will 
include a discussion of any data points that may have been influenced or compromised, their 
impact on DQOs or remedial decisions, problems encountered, and any corrective actions 
implemented. 

4.16 TRAINING PLAN 

4.16.1 Records of Training 
The PM will maintain personnel files on each employee.  All UXO personnel will meet the 
requirements of DDESB TP-18.  All employees at this job site will have completed a training 
program, prior to beginning work on site, which complies with OSHA Regulation 29 CFR 
1910.120e(9).  All employees who work on hazardous sites receive training, which includes an 
equivalent of 40 hours of training off-site and three days of actual field experience under the 
direct supervision of a trained, experienced supervisor.  Management and supervisors receive an 
additional eight hours training on program supervision.  Each employee annually receives eight 
hours of OSHA refresher training. 

4.16.2 Site-Specific Training 
Employee training is an integral part of producing quality products.  Site-specific employee 
training will be conducted prior to the start of operations and supplemented, as necessary, 
throughout the remainder of the project.  At a minimum, UXO personnel receive the following 
types of training: 

Safety: Review of the SSHP with specific emphasis on the hazards known to exist on-

site.
	
Equipment Operators Training: Tailored to the experience level of the operator and 

objectives of the project.
	
Environmental and archaeological awareness training.
	
Daily Safety Training: General and tailgate briefings outlining the day’s activities, unique
	
hazards and safety precautions, and other operational issues related to the project.
	

4.16.3 Training Attendance 
The UXOSO will conduct safety training; the SUXOS or UXOQCS will conduct site specific 
training and visitors training.  Records of attendance (and student performance when applicable) 
are recorded.  Prior to assignment to a duty position or change in duty position, the UXOSO 
performs a check of the individual's site personnel record to ensure that the employee is qualified 
to fill the position. 

4.17 CHEMICAL DATA QUALITY MANAGEMENT 

Quality control requirements for MC sampling are documented in the UFP-QAPP (Appendix E). 
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4.18 CONCLUSION 

These QC procedures are designed to ensure the critical components of the process are inspected 
before, during, and after operations are performed.  Application of these procedures will ensure 
the work performed is of high quality and meets the objectives of this study.  All QC records and 
documentation will be kept on-site and made available for Government inspection. 
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5.0 EXPLOSIVES MANAGEMENT PLAN 

5.1 GENERAL 

This plan, consistent with DID WERS-002.01, outlines the procedures that will be used to 
perform MEC identification and disposal operations at the project site.  ZAPATA will acquire all 
required federal and state permits.  Licenses or permits issued under this Section or a copy of a 
license or permit will be posted and available for inspection on each project site location where 
explosives materials are used.  The procedures are in accordance with the following: 

FAR 45.5, 
ATFP 5400.7, 
DoD 6055.9-STD, 
AR 190-11, and 
DOT Regulations. 

5.2 LICENSES/PERMITS 

5.2.1 Bureau of Alcohol Tobacco and Firearms (BATF) 
ZAPATA has a BATF permit and related permit extension to purchase and use explosives, (see 
Figure 5-1).  This permit will be posted on site and will be available for local, state, or federal 
inspection.  Accountability and use of the explosives will remain with ZAPATA unless custody 
is transferred to the Government or other agency with a current BATF explosive license.  
Fieldwork at the project site may extend beyond expiration date of the permit (01 February 
2012); we will renew the permit and replace the expired permit if field activities extend beyond 
that date. 

FIGURE 5-1 BUREAU OF ALCOHOL, TOBACCO, AND FIREARMS PERMIT 

Zapata Incorporated Contract No. W912DY-10-D-0028 

August 15, 2012 Page 5-1 Task Order No. 0008 

Revision 0 

http:WERS-002.01


    

        

 

     

      

  

  

  
    

 

  
    

 
  

  
  

 
 

 

    

    
 

 
  

  
  

  
  

  

     

   

 

   

      
      

      

     
  

  

 
   

         
            

 
 

Final Work Plan for the Remedial Investigation/Feasibility Study (RI/FS) 

USAF Avon Park Range FUDS, Okeechobee, Osceola, and Polk Counties, Florida 

Explosive Management Plan 

5.3 ACQUISITION 

5.3.1 Order Quantity 
ZAPATA will order the appropriate amount of demolition explosives from Austin Powder of 
Anthony, Florida. 

5.3.2 Acquisition Source and Method of Delivery 
Explosives and explosives services will be procured from Austin Powder, located at: 

Austin Powder South East LLC 
5299 NE 97th Street Road 
P.O. Box 58 
Anthony, Florida 32617 

All explosives for demolition operations will be delivered on-call by Austin Powder.  Explosives 
will be delivered over public conveyance using Austin Powder’s vehicles.  All explosives 
brought on site daily will be kept on the delivery vehicle(s) in locked Institute for Makers of 
Explosives (IME) certified containers that meet the SLP22 container criteria.  Austin Powder 
also complies with all ATF and Department of Transportation (DOT) regulations when 
transporting explosives.  Blasting caps and explosives will be kept in separate containers on the 
transporting vehicle(s).  

ZAPATA will not store explosives on site.  

5.3.3 Proposed Explosives 
Class 1.4 explosives will be used whenever possible, because they are safer to handle, easier and 
less expensive to ship and store and more readily available.  The demolition materials anticipated 
for use on this project are listed in Table 5-1 and will be purchased on as needed basis (on-call 
delivery) from Austin Powder. 

TABLE 5-1 LIST OF PROPOSED EXPLOSIVES 

Nomenclature Description Quantity 

Hazard 

Division 

Compatibility 

Group NEW (lbs.) 

Perforators 32 grams TBD 1.4 S TBD 
Detonating Cord 80 grain/ft TBD 1.1 D TBD 

Electric Detonators No. 8 TBD 1.2 B TBD 

Binary Explosives Mattenite TBD N/A Flammable 3 
Oxidizer 5.1 TBD 

Total NEW TBD 

Note:
	
TBD - To be determined
	

Explosives will be purchased on as needed basis (on-call delivery) from Austin Powder.
	
Quantities of Matonite used will meet the required TNT equivalency for each munitions item.
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5.4 INITIAL RECEIPT 

Shipments of explosives will be delivered to the site by the explosives supplier.  The explosive 
supplier is responsible for all permits and documentation required by Federal, state, and local 
regulations.  Only individuals listed on the Explosives Authorization List may sign for 
explosives from the shipper.  Upon initial receipt of a shipment of explosives, each container of 
material will be inspected and inventoried by two ZAPATA personnel. The contents of the 
shipment will be verified based on the quantity and type of material ordered, as indicated on the 
invoice, shipping documents, or bills of lading. 

5.4.1 Receipt of Explosives 
The original receipt documents and an inventory will be maintained on file by the SUXOS.  
Upon receipt of the explosive materials shipment, copies of the supplier’s Bill of Lading 
documentation will be sent to ZAPATA’s Charlotte office within three working days.  At the 
completion of the project, the original documents will be sent to ZAPATA’s Charlotte office, 
where they will be maintained for a period of five years.  Copies of the documentation will be 
included in the final report.  

5.4.2 Reconciling Discrepancies 
The SUXOS, UXOQCS, or the Demo Supervisor will conduct a 100 percent inventory of the 
incoming explosives.  The quantities annotated on the receipt documentation should match the 
quantities reflected in the inventory.  If these quantities do not match, the Senior UXO 
Supervisor will contact the originator of the receipt documentation.  ZAPATA personnel will 
only sign for the actual quantity of material received, as reflected by the inventory.  Receipt 
documentation will be changed to reflect the proper quantities.  Actual quantities will be 
properly annotated on the shipping documentation prior to ZAPATA accepting delivery.  These 
procedures will be conducted for each receipt of explosives materials (Appendix F). 

5.5 STORAGE OF DEMOLITION EXPLOSIVES 

Explosives will not be stored on site. 

5.6 TRANSPORTATION 

The explosives vendor will deliver explosives to the site on-call with their company vehicles as 
described in Section 5.3.2.  Since explosives will be delivered on-call and as needed, explosives 
will not be stored on-site and therefore will not require secure on-site magazines.  Delivery of 
explosives will be scheduled so that delivery and demolition activities can be completed the 
same day. Any explosives that are not used for a day’s activities will be returned to Austin 
Powder’s facility in the same vehicles used for delivery.  The rendezvous location will typically 
be at the entrance to the project site (State Park).  From the rendezvous location, the transporter 
of the demolition explosives will transport explosives on-site by the least populated and safest 
route. 

5.6.1 On-Site Transportation 
All explosives will be transported while on-site in Austin Powder’s vehicles as described in 
Section 5.3.2.  Blasting caps and high explosives will be transported on-site in separate locked 
IME certified boxes mounted in bed of Austin Powder’s pickup truck. 
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5.6.2 Vehicle Safety Requirements 
5.6.2.1 Transport Checklist 

Transportation of MEC and explosives will comply with all Federal, state, and local regulations.  
Prior to movement, the driver will visually inspect the explosive-laden vehicle to ensure the load 
is properly secured and acceptable to move.  The cargo will be checked to ensure containers are 
loaded, blocked, braced, tied down, or otherwise secured to the vehicle body to prevent 
movement.  If using a vehicle with an open body, a closed container to contain the explosives 
will be secured to the bed of the vehicle.  For transportation of MEC and explosives on site, the 
transporter will comply with the following: 

The load will be well braced and, except when in closed vans, covered with a fire-
resistant tarpaulin or in an appropriate shipping container, 
Vehicles transporting explosives or MEC will be inspected daily using DD Form 626, 
Motor Vehicle Inspection, and will be properly placarded, 
Explosives will be transported in closed vehicles whenever possible.  When using an 
open vehicle, explosives will be covered with a flame resistant tarpaulin (except when 
loading/unloading), 
Vehicle engine will not be running when loading/unloading explosives and will be 
attended while loaded with explosives or detonators, 
Beds of vehicles will have either a wooden bed liner, dunnage, or sand bags to protect the 
explosives from contact with the metal bed and fittings, 
Vehicles transporting explosives will have a first aid kit, one 20-BC rated fire 
extinguisher (at a minimum), and communications capability, 
Vehicles used to transport explosives will have substantially constructed bodies with no 
sparking metal exposed in the cargo space, and will be equipped with suitable sides and 
tail gates, 
During transportation, explosives will not be piled higher than the sides or end of the 
truck bed, 
Vehicles containing explosives or detonators will display the proper warning signs, be 
maintained in good condition and operated at a safe speed, in accordance with all safe 
operating practices, 
Other materials or supplies will not be placed on or in the cargo space of a conveyance 
containing explosives, detonating cord, or detonators, except for safety fuze and properly 
secured non-sparking equipment, used only for handling explosives, detonating cord, or 
detonators, 
Explosives or detonators will be transported promptly without delays in transit, 
Explosives or detonators will be transported at times and over routes that expose a 
minimum number of persons.  Only the necessary attendants will ride on or in vehicles 
containing explosives or detonators, 
When vehicles containing explosives or detonators are parked, the brakes will be set, the 
vehicle will be choked and the motor shut off, 
After the vehicle has been secured, the IME Specification SLP22 cap-box and the 
containers containing the explosives will be removed from the bed of the truck and 
placed on the ground, prior to any explosives being removed from the containers, 
Maps indicating route to be traveled will be within the vehicle, 
Compatibility requirements will be observed, 
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Only UXO Technicians II and above may be issued and transport explosive materials, 
Operators transporting explosives will have a valid drivers license, 
Drivers will comply with posted speed limits but will not exceed a safe and reasonable 
for conditions.  Vehicles transporting explosives off-road will not exceed 25 MPH, and 
Personnel will not ride in the cargo compartment with explosives or MEC. 

5.6.2.2 General Precautions 

The SUXOS will ensure that the following general safety precautions are observed during 
transport operations: 

Explosives will not be transported in the passenger compartment of a vehicle, 
Explosive laden vehicles will not be left unattended, 
No person is permitted to ride on or in the cargo compartment, 
Smoking in and around vehicles transporting explosives is prohibited, and 
Refueling of vehicles will be accomplished without the explosive cargo. 

5.6.3 Authorized Individuals 
ZAPATA is required to provide commercial suppliers with documentation of individuals 
authorized to request and receipt for explosives.  The individual authorized to receipt and issue 
explosives is the SUXOS and if the SUXOS is not available, an identified and authorized UXO 
technician or manager. On site, the SUXOS will designate in writing the UXO personnel who 
are authorized to transport and use explosives. 

5.6.4 Certification 
The SUXOS and UXO Technician III team leader performing demolition will sign and date the 
Explosives Consumption Certificate (see Appendix F) certifying that the explosives were used 
for their intended purpose. 

5.6.5 Procedures for Reconciling Receipt Documents 
The SUXOS will reconcile the delivery shipping documentation with the requested amounts 
ordered and received.  Any shortages or overages will be reported to the explosives supplier to 
reconcile any differences. 

5.7 INVENTORY 

When explosives are received on-site, the SUXOS will perform and document the inventory.  
The SUXOS will strictly control access to all explosives and will review all requests for 
explosives for the site. 

5.8 REPORTING LOSS OR THEFT OF EXPLOSIVE MATERIALS 

5.8.1 All found ordnance items will be guarded until disposition by appropriate ZAPATA 
personnel.  All explosive materials delivered on-call for demolition activities will be 
accompanied by the explosives vendor or ZAPATA personnel at all times while enroute and on-
site.  In the highly unlikely event that any ordnance or explosives are determined to be lost or 
stolen, the following procedures will be followed. 

5.8.2 If it is confirmed that ordnance or explosives are missing, the ZAPATA PM and the 
USACE OE Safety Specialist will be notified, and the SUXOS will immediately notify the 
Contracting Officer by telephone, followed up by a written report within 24 hours.  ZAPATA 
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also will notify BATF (800-800-3855) within 24 hours of discovery, and complete ATF Form 
5400.5, “Report of Theft or Loss -Explosive Materials,” and mail to the nearest ATF office.  
Theft or loss of explosives will be reported as required in 27 CFR 55.30.  A Report of Theft or 
Loss – Explosive Materials, ATFP Form 5400.5, will be completed and forwarded within 24 
hours to the ATF, with a copy to the ZAPATA PM and the USAESCH COR.  The following 
persons will be notified immediately upon discovery of theft or loss of explosive materials: 

The Bureau of Alcohol, Tobacco and Firearms at 1-800-800-3855, 
Local law enforcement via 911 (from local landline), 
The USAESCH Contracting Officer, Ms. Janice Jamar at 1-256-895-1343, and 
ZAPATA’S PM, Mr. Steve Morrissette at 1-402-871-2891. 

5.9 PROCEDURES FOR DISPOSAL OF REMAINING EXPLOSIVES 

Because all explosives for demolition activities will be delivered on-call by the explosives 
vendor, Austin Powder, there will be no leftover explosives to dispose after the completion of the 
project.  If any explosives remain after the completion of each day’s demolition activities, Austin 
Powder will transport the explosives back to their facility in Anthony, Florida that same day.  

5.10 FORMS 

ZAPATA will use internal forms for explosives receipt, inventory, and vehicle inspections 
(Appendix F). 
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6.0 ENVIRONMENTAL PROTECTION PLAN 

The following section describes procedures and methods that ZAPATA will implement during 
project activities to minimize pollution, protect and conserve natural resources, restore damage to 
the property, and minimize noise and dust within reasonable limits. 

6.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

6.1.1 Section 121 of CERCLA specifies that on-site Superfund remedial actions must attain 
federal standards, requirements, criteria, limitations, or more stringent state standards determined 
to be legally applicable or relevant and appropriate to the circumstances at a given site.  Under 
CERCLA Section 121(d)(2), the federal ARARs for remedial action could include requirements 
under any of the federal environmental laws (i.e., Clean Air Act [CAA], Clean Water Act 
[CWA], and Safe Drinking Water Act [SDWA]). Such ARARs are identified during the RI/FS 
process and are reviewed and ultimately selected by the USACE.  Development and evaluation 
of ARARs is an iterative process that will be performed throughout the life of the project. 

6.1.2 Applicable requirements are identified on a site-specific basis by determination of 
whether the jurisdictional prerequisites of a requirement fully address the circumstances at the 
site or the proposed remedial activity.  All pertinent jurisdictional prerequisites must be met for 
the requirement to be applicable.  These jurisdictional prerequisites are as follows: 
 The party must be subject to the law 
 The substances or activities must fall under the authority of the law 
 The law must be in effect at the time the activities occur 
 The statute or regulation requires, limits, or protects the types of activities 

6.1.3 In a letter dated 19 February 1992, The Office of Emergency and Remedial Response 
noted that CERCLA response actions are exempted by law from the requirement to obtain 
Federal, state or local permits related to any activities conducted completely on-site.  It is the 
policy of the USEPA (and the Department of the Army) to assure all activities conducted on-site 
are protective of human health and the environment.  ZAPATA will obtain permits related to 
work activities, if required by regulatory agencies. 

6.2 POLLUTION MINIMIZATION METHODS 

Based on the nature of the site work to be conducted, ZAPATA anticipates little, if any, 
environmental impact to land, air, or water.  No storm water impacts are anticipated.  Hand-dug 
excavations will be on a very limited scale, not requiring runoff controls.  Other than during the 
possible disposal of a UXO item by detonation, noise is not anticipated to be a concern.  If 
ZAPATA personnel recognize an increase in pollution potential, the work will be stopped 
temporarily, and the ZAPATA and USAESCH PMs will evaluate and, if necessary, take the 
appropriate steps to mitigate the situation.  If necessary, WPs will be modified. 

6.3 IDENTIFICATION AND LOCATION OF KNOWN NATURAL RESOURCES 

ZAPATA was not scoped to complete an environmental survey prior to conducting operations at 
the project site. As previously mentioned, ZAPATA field personnel will receive cultural 
sensitivity training from USACE Jacksonville cultural resources personnel prior to commencing 
fieldwork.  The following subsections describe natural resources identified at the project site 
based on information obtained through previous investigations and other sources at the time this 
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document was developed.  If additional natural resources not described below are discovered 
during site operations, this section may be amended, as appropriate. 

6.3.1 Endangered, Threatened, or Listed Species 
6.3.1.1 Wildlife habitats contribute greatly to the overall environmental and economic health of 
the county.  They provide cover for animals and recreational opportunity to resident and 
nonresident hunters and outdoor enthusiasts.  Wildlife habitats display natural beauty and 
provide educational opportunities and places for scientific research.  Habitats also provide other 
important benefits, such as water and air filtration and serve to harbor many rare and unique 
plants and animals.  The number, quality, and geographic extent of game, fish, and plant species 
is directly related to the extent and quality of their habitats.  Habitats are impacted by agriculture, 
forestry, industrial development and urban expansion.  These activities over time have taken a 
toll on certain plants and animals in Okeechobee, Polk, and Osceola Counties.  

6.3.1.2 The state of Florida supports 113 federally-listed Threatened and Endangered (T&E) 
species consisting of 56 animals and 57 plants. A number of federally listed plant and wildlife 
species are expected to be found within the Avon Park Site. These species and their current 
federal status include: 

Florida panther (Puma concolor coryi): Endangered 
Florida grasshopper sparrow (Ammodramus savannarum floridanus): Endangered 
Audubon’s Crested Caracara (Polyborus plancus audubonii): Threatened 
Everglade Snail Kite (Rostrhamus sociabilis plumbeus): Endangered 
Florida scrub-jay (Aphelocoma coerulescens): Threatened 
Wood stork (Mycteria Americana): Endangered 
Bald eagle (Haliaeetus leucocephalus): De-listed, however, it remains federally protected 
under the Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act 
Eastern indigo snake (Drymarchon corais couperi): Threatened 
Sand skink (Neoseps reynoldsi): Threatened 
Bluetail Mole skink (Eumeces egregious lividus): Threatened 

6.3.1.3 The Florida Grasshopper Sparrow is known to inhabit the Kissimmee Prairie Preserve 
State Park, and nesting season (May through August) will require coordination between 
ZAPATA field personnel, the State park, and U.S. Fish and Wildlife Service (USFWS) 
personnel.  USFWS has requested that no fieldwork be completed inside the Sparrow’s nesting 
season.  

6.3.2 Wetlands 
6.3.2.1 The USFWS has documented wetlands that exist within the project area.  The USFWS 
Wetlands Online Mapper, through the NWI, was used to identify wetlands within the USAF 
Avon Park Range FUDS site. There are four main wetland types located within the site. The 
main types of wetlands onsite are: 

Freshwater Emergent,
	
Freshwater Forested/Shrub,
	
Lake, and
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Riverine. 

6.3.2.2 Other wetlands not identified in the Wetland Online Mapper may be present on the site. 

6.3.2.3 It is not safe to conduct intrusive investigations in areas of standing water. Thus, these 
wetlands, and others if discovered during the performance of work under this task, will not be 
intrusively investigated.  If site features or observed MEC evidence indicate investigation of 
these areas is necessary, ZAPATA will communicate that information to the USAESCH and 
request direction.  If site activities are conducted within or near any of these areas, ZAPATA will 
make every effort to minimize any disturbance. 

6.3.3 Cultural and Archaeological Sites 
Should any artifacts or remains be encountered during field activities, ZAPATA will record the 
location, notify the Kissimmee Prairie Preserve State Park superintendent in person, and the 
USAESCH and CESAJ via telephone and email, and cease work in the immediate area, until 
guidance is provided.  ZAPATA will continue work in another area of the MRS while awaiting 
response from the USAESCH and CESAJ on how to proceed at the location where the 
artifact/remains were located.  Project personnel, including subcontractors, will not remove or 
disturb any archeological items within the site.  Avoidance of impact to archeological or cultural 
resources is a primary concern and ZAPATA will take every precaution to protect these 
important resources, should they be discovered. 

6.3.4 Water Resources 
The project site contains several water bodies and wetlands.  Storm water impacts are not 
anticipated, since excavations will be hand-dug, and on a very limited scale not requiring runoff 
controls.  In adherence to generalized best management practices for the protection and 
management of wetland and riparian areas, ZAPATA will not place transects or grids within 100 
feet of these features. 

6.3.5 Forests 
Except for MRS M01, the subject MRSs at the Avon Park site are all located within the dry grass 
prairie ecosystem. Where trees are present, they are located in isolated hammocks that do not 
constitute large stands of trees.  

6.3.6 Identified Existing Impacted Sites 
There are eleven different MRSs located throughout the Avon Park site. None of the MRSs are 
active since the mid-1940s when their use was stopped.  The MRSs are known to be impacted 
based on the documentation of their prior uses including information from the ASR (USACE, 
1996), ASR Supplement (USACE, 2004a), and the SI (Parsons, 2008).  MRS R01 is known to 
have had DMM disposed into the creek, and several of the MRSs had known bombing targets 
with MD from munitions observed in past investigations at some MRSs.  

6.4 SITE-SPECIFIC MITIGATION PROCEDURES 

6.4.1 Manifesting, Storage, Transportation and Disposal of Wastes 
Environmental sampling may generate several waste streams requiring disposal.  Investigative 
Derived Waste (IDW) may include PPE, solid waste, and decontamination water.  IDW 
associated with environmental sampling is addressed in the UFP-QAPP (Appendix E), herein.  In 
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addition, scrap metal may be generated as a result of investigation of metallic geophysical 
anomalies.  Based on the nature of the site and existing data, it is expected that only 
nonhazardous IDW will be generated during the field sampling event.  Nonhazardous IDW such 
as decontamination fluids from the washing and rinsing of sampling equipment will be disposed 
of on the ground at the site or to a wastewater treatment plant via a sanitary sewer.  ZAPATA 
will seek approval for disposal via the sanitary sewer in advance by contacting the wastewater 
treatment facility directly.  It is expected that solid IDW (e.g., Tyvek suits, PPE, and other 
plastics) will be collected separately in trash bags and disposed of as municipal solid waste. 

6.4.2 Burning Activities 
The Kissimmee Prairie Preserve State Park has indicated that prescribed burns of the grasslands 
within the park are a frequent and regular part of the park’s maintenance program.  Park officials 
have stated that they will be willing to coordinate burns with RI fieldwork so that ZAPATA can 
benefit from the open ground left over from burns. Since recently burned areas would present 
ideal conditions for completion of field work, ZAPATA will coordinate with the park 
superintendent prior to fieldwork activities. 

6.4.3 Dust and Emission Control 
Site operations will be conducted in a manner that produces minimal disturbance.  Dust should 
be limited to that generated by vehicular traffic.  If necessary, areas requiring dust control will be 
watered down.  Prevailing wind directions will be determined prior to the start of daily 
fieldwork, and will be considered in planning fieldwork. 

6.4.4 Spill Control and Prevention 
All drums will be sealed prior to leaving the site.  If a drum containing liquids is punctured, the 
liquid will be absorbed and disposed of as potentially contaminated waste.  Storage of diesel, 
lubricants or automotive gasoline will be appropriately bermed, diked and/or contained to 
prevent spillage.  Releases will be reported to FDEP.  A spill of over one gallon is required to be 
reported to the USAESCH on-site representative. If human health or the environment is 
threatened, the National Response Center and the state will be notified as soon as possible.  In 
areas where spills or leaks occur, the Site Safety and Health Officer will oversee the use of 
salvage drums or containers and absorbent materials.  Moving of drums or containers will be 
kept to a minimum, and procedures will be implemented to contain and isolate the materials 
being transferred into drums or containers.  Safety cans or other approved portable service 
containers of flammable liquids having a flash point at or below 73°F will be painted red with a 
yellow band around the can.  The name of the contents will be conspicuously painted or stenciled 
on the container(s) in yellow.  Drums, barrels, and flammable-liquid containers will be tightly 
capped. 

6.4.5 Storage Areas and Temporary Facilities 
6.4.5.1 Storage Areas 

The project storage and staging area will be located on Kissimmee Prairie Preserve State Park 
property.  If field activities occur at multiple MRSs simultaneously, the staging area will be 
established at a central location.  All storage facilities and equipment will remain locked during 
non-working periods. 
6.4.5.1.1 Donor Explosives 
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Explosives will be provided by Austin Powder, as described in Section 5.0. 

6.4.5.1.2 Vehicles and Equipment 
Vehicles will be used to transport personnel on a daily basis to and from the job site, and will be
	
locked during non-work hours.  The all-terrain utility vehicle will be trailered to and from the
	
work site daily.
	
6.4.5.1.3 Investigative Derived Waste (IDW)
	
IDW will be stored as indicated in Section 3.5.15 and Appendix E.
	
6.4.5.1.4 Munitions Debris (MD)
	
MD will be stored as indicated in Appendix L.
	
6.4.5.2 Temporary Facilities 

ZAPATA will establish a temporary office trailer to support operations required during this 
project.  Upon project completion, ZAPATA will remove all temporary facilities and debris from 
the site. 

6.4.6 Access Routes 
Vehicle traffic off of existing roads will be kept to a minimum. 

6.4.7 Vegetation Protection and Restoration 
The Kissimmee Prairie Preserve State Park has expressed concern that clearing transects through 
vegetated areas may promote off-trail hiking, and may impact the nesting season of the 
endangered Florida Grasshopper Sparrow.  However, limited brush clearing may be required to 
clear the required transects, especially if work is conducted subsequent to a scheduled grassland 
burn.  To the extent practical, ZAPATA will attempt to conduct site activities in a manner such 
that brush clearing is minimal, and coordination with the park superintendent will be practiced 
rigorously so that clearing does not interfere with the Sparrow’s nesting season.  ZAPATA will 
also attempt to leave a natural buffer area around any cleared areas to conceal those areas from 
the general public.  

6.4.8 Control of Water Run-on and Run-off 
ZAPATA will conduct work associated with this site investigation in a manner that prevents the 
discharge of pollutants into adjacent waterways within and outside the project area.  Such 
impacts are not anticipated since excavations will be dug by hand. 

6.4.9 Decontamination and Disposal of Equipment 
Non-disposable PPE and equipment will be decontaminated prior to reuse as indicated in 
Appendix E.  The disposition of disposable PPE and disposable equipment is addressed in 
Section 3.5.15. 

6.4.10 Minimizing Areas of Disturbance 
ZAPATA will conduct field activities in a manner that produces the fewest number of impacts to 
the smallest area possible. 
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6.5 POST-PROJECT CLEAN-UP ACTIVITIES 

Prior to departing the location, ZAPATA will restore the site to its approximate pre-project 
condition.  As directed in the PWS, all access/excavation/detonation holes will be backfilled by 
ZAPATA. 
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